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PREFACE, 


Our  object,  in  the  publication  of  this  work,  is  to  sup . 
ply  our  High  Schools  and  Academies  in  the  Dominion 
of  Canada,  with  a  moderate-sized  book  containing 
sufficiently  developed  and  practical  Treatises  on  Com- 
mercial Arithmetic,  Mensuration,  and  Book-keeping, 
saving,  thereby,  to  families,  the  expense  of  several 
text-books,  and  placing  the  study  of  these  branches 
within  the  reach  of  the  labornig  classes. 

As  decimals  follow  the  same  scale  as  whole  numbers, 
we  have  chosen  to  treat  them  along  with  the  latter ; 
therefore,  they  will  be  found  introduced  hi  numeration. 

Though  we  have  essentially  followed  the  decimal 
system,  yet,  the  old  method  has  not  been  neglected. 

Amongst  its  various  particular  features,  this  work 
offers  the  important  advantage  of  proposing  a  far 
greater  number  of  practical  questions  than  any  other 
of  the  same  size.  We  are  also  conhdent  that  students 
will  find  in  it  all  the  informations  requisite  to  qualify 
them  for  the  position  of  accountants  or  business  men. 

Some  persons  prefer  to  have  the  answers  placed 
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immediately  after  the  examples  ;  others,  to  have  them  ^ 
omitted.  Both  these  methods  have  their  utility  and 
their  disadvantage.  In  order,  therefore,  that  the  learner 
may  have  the  benefit  of  both,  we  have  left  out  the 
answ^ers  to  nearly  one-third  of  the  examples  or  prob- 
lems. These  will  be  found,  together  with  clear  solu- 
tions of  all  the  examples,  in  a  Key  to  this  work, 
prepared  for  the  use  of  teachers  and  private  learners. 
The  Key  will  also  give  the  Journal  Entries  of  all  the 
Memoranda  of  the  Book-keeping  course. 
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COMMERCIAL  ARITHMETIC 


DEFINITIONS. 

1.  Arithmetic  is  the  science  of  numbers. 

2.  A  Number  is  a  unit,  or  a  collection  of  units. 

3.  A  Unit  is  one,  or  a  single  thing. 

4.  magnitude,  or  Quantity,  is  any  thing  that  will  admit  of 
increase  or  decrease. 

4  bis.  An  Integral  Number,  or  Integer,  is  a  whole  num- 
ber ;  as  three,  eight  dollars,  twenty  horses. 

5.  Any  quantity  less  than  the  unit,  is  a  Fractional  Number^ 
or  a  Fraction ;  as  J,  f  of  a  foot. 

6.  Numbers,  in  general,  are  either  abstract  or  concrete. 

T.  Abstract  Numbers  are  numbers  used  without  reference 
to  any  particular  thing  or  quantity.     Thus,  jive,  seven,  fifteen. 
They  are  divided  into  three  classes : 

1st.  Those  whi^  are  not  accompanied  with  subdivisions,  Asfour, 
eight,  &c. :  they  are  called  abstract  integral  numbers. 

2nd.  Those  which  are  accompanied  with  decimal  subdivisions  as 
three  units  fifteen  hundri^dths, — six  units  two  hundred  twenty-Jive 
thousandths :  they  are  called  abstract  decimal  numbers. 

3rd.  And  lastly,  those  which  contain  only  decimal  subdivisions,  as 
forty  hundredths, — seventy-Jive  thousandths :  they  are  called  ab- 
stract decimal  fractions,  or  simply  decimals.  V 

H.  Concrete  Numbers  are  numbers  used  with  reference  to 
some  particular  thing  or  quantity.  Thus,  seven  dollars,  nine 
yards. 

1.  What  w  Arithmetic  ?—  2.  What  is  a  number? —  3.  Define  unit? — 4.  Magni- 
tude  or  quantity  ? — 5.  Fraction? —  6.  How  are  numbers  divided t — 7.  What 
are  abstract  numbers  ? —  8.   What  are  concrete  numbers  ? 

J* 
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They  are  also  subdivided  into  three  classes : 

1st  Those  which  contain  no  subdivisions,  as  six  yards,  eleven 
pounds. 

2nd.  Those  wliich  are  accompanied  with  decimal  subdivisions,  as 
Jive  dollars  twenty Jioe  cents. 

3rd.  And  lastly,  those  which  contain  decimal  subdivisions  only,  as 
twenty-fioe  cents  ($0.25). 

9.  A  Simple  Number  is  either  an  abstract  or  a .  concrete 
number  of  but  one  denomination ;  as,  two,  ten  dollars, ///een  hats. 

10.  A  Compound  Number  is  a  collection  of  concrete  units 
whose  subdivisions  are  not  decimals,  but  represent  several  deno- 
minations, taken  collectively ;  as,  six  pounds  four  shillings  nine 
pence,  three  feet  Jive  inches,  etc. 

11.  A  Power  is  the  product  arising  from  multiplying  a  num- 
ber or  quantity  by  itself,  or  repeating  it  any  number  of  times  as 
a  factor. 

12.  A  Root  is  a  factor  repeated  to  produce  a  power. 

13.  A  Demonstration  is  the  process  of  reasoning  by  which 
a  truth  or  principle  is  established. 

14.  An  Operation  is  the  process  of  finding,  from  given  quan- 
tities, others  that  are  required. 

15.  A  Problem  is  a  question  requiring  an  operation. 

16.  A  Rule  is  a  direction  for  performing  an  operation. 

IT.  Analysis,  in  Arithmetic,  is  the  process  of  investigating 
principles,  and  solving  problems,  independently  of  set  rules. 

18.  The  Principal  or  Fundamental  Operations  of  Arith- 
metic are,  Notation  and  Numeration,  Addition,  Subtraction, 
Multiplication,  and  Division. 

SIGNS. 

lO.  A  Sign  is  a  symbol  employed  to  indicate  the  relations  of 
numbers,  or  quantities,  or  operations  to  be  performed  upon  them. 

(.)  is  the  dicimal  sign  indicating  that  the  number  after  it  is  a 
decimal. 

$  means  dollar. 

9.  Whati»  a  simple  number?—  10.  Whnt  «  a  compound  number? —  11.  What 
it  a  power? —  12.  Whot  is  a  root?—  13,  What  is  a  demonscration  ? —  14.  Wkat 
it  an  operation  I —  15.  What  is  a  problem  ? —  16.  A  rule  ? —  17.  What  it  Analy«8  ? 
—  18.  }Miat  ore  the  fundamental  operations  of  Arithmetic  ? —  19.  What  «•  a 
4sign7 
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+,  the  siirn  of  •iddition,  is  retid  plus.  Tlius,  8  +  7  signifies 
that  7  is  to  be  added  to  8. 

— ,  the  sign  of  subtraction,  is  read  minus.  Thus,  8  —  7  signifies 
that  7  is  to  be  subtracted  from  8. 

y^,  the  iii^n  of  mnlti plication,  is  read  multiplied  hij.  Thus, 
9X6  signifies  that  9  is  to  be  multiplied  by  6. 

-r-,  the  sign  of  division,  is  read  divided  hy.  Thus,  32  -f-  8 
signifies  that  32  is  to  be  divided  by  8. 

=,  the  sign  of  equality,  is  read  equal,  or  equal  to.  Thus, 
8  -f-  6  =  14,  signifies  that  8  plus  6  is  equal  to  14. 

(  ),  a  p  irenthesis,  the  sign  of  aggregation,  indicates  that  all  the 
numbers,  or  quantities,  included  within  it,  are  to  be  considered 
as  a  single  one.  Thus,  (7  -|-  4)  X  3,  indicates  that  the  sum  of 
7  and  4,  or  11,  is  to  be  multiplied  by  3.  A  vinculum  or  bar, 
,  has  the  same  signification.     Thus,  9X4-v-3  =  12. 

[  ],  hrachets  or  crotchets,  are  used  to  indicate  that  the  operations 
on  the  quantities  contained  within  the  parenthesis  have  been  per- 
formed, but  before  those  indicated  by  the  signs  outside  the  brackets. 
Thus,  [(8  X  7)  -f-  14]  H-  2  cotnes  to  8^X  7  =  56 ;  56  +  14 
=  70  ;  70  --  2  =  35. 

:  is  the  sign  of  ratio.  Thus,  5  :  4  means  the  ratio  of  5  to  4, 
and  is  read  5  is  to  4. 

:  :  indicates  the  sign  of  proportion^  or  the  equality  of  ratios. 
Thus,  6  :  9  :  :  8  :  12,  is  read,  6  is  to  9  as  8  is  to  12. 

NOTATION  AND  NUMERATION. 

20.  Notation  is  the  process  ef  expressing  numbers  by  letters 
or  figures ;  and, 

21.  Numeration  is  the  process  of  reading  numbers  when 
expressed  by  figures. 

22.  Two  methods  of  notation  are  in  common  use—  the  Roman 
and  the  Arahic. 

ROMAN  NOTATION. 

23.  The  Roman  Notation,  so  called  from  its  having  origi- 
nated with  the  Romans,  employs  seven  capital  letters  to  express 
numbers,  viz. : 

I  V  X  L  '  C  1)  M 

-  ,  -,-.  one  five  one 

one,  five,  ten,  fitly,        hundred,  hundred,    thousand. 

20.  What  vt  notation  ?—  21.  What  ♦*  numeration  7—  22.  How  many  ntethodt  of 
notation  are  now  in  common  usr.  f—  23.  Why  is  ths  Roman  notation  to  ccUUd. 
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It  will  be  seen  from  the  following  Table,  that  all  numbers  may 
be  expressed  by  the  use  of  these  letters,  either  by  repetitions  or 
combinations. 

1st.  Every  rej)fi  fit  ion  of  a  letter  repeats  its  value;  thus,  II, 
represents  two ;  III,  represents  three;  XX,  twenty,  etc. 

2nd.  When  a  letter  of  any  value  is  placed  after  one  of  greater 
value,  it  adds  its  own  value  \o  the  greater ;  but  when  placed 
hefore,  its  value  is  to  be  subtracted  ;  thus,  VII  represents  seven  ; 
XI  represents  elevcTi ;  while  IX  represents  nine,  or  one  less  than 
t€n;  ^h,  forty,  etc. 

3rd.  A  bar  or  dash  (— )  placed  over  a  letter,  increases  its  value 
a  thousand-fold;  thus  V  denotes  five  thousand;  IV,  four  thou- 
sand; X,  ten  thousand,  etc. 

TABLE. 


I. is  One. 

II "  Two. 

Ill "  Three. 

IV "  Four. 

V "  Five. 

VI ''  Six. 

VII ''  Seven. 

VIIL...  ^'  Eight. 

IX "  Nine. 

X "  Ten. 

XI ''  Elleven. 

XII....  "  Twelve. 

Xill...  "  Thirteen. 

XIV....  "  Fourteen. 

XV ''  Fifteen. 

XVI....  "  Sixteen. 

XVII. .  "  Seventeen. 

XVIII.  •'  Eighteen. 

XIX....  "  Nineteen. 

XX "  Twenty. 

XXI....  "  Twenty-one. 

XXII. .  "  Twenty-two. 

XXIII.  "  Twenty-three. 

XXIV.  ''  Twenty-four. 
XXV...  "  Twenty.five. 


XXVII  is  Twenty-seven. 

XXIX.  «  Twenty-nine. 

XXX...  "  Thirty. 

XXXVI''  Thirty-six. 

XL "  Forty. 

XLIX.  '•  Forty-nine. 

L '^  Fifty. 

LX ''  Sixty. 

LXX...  ''  Seventy. 

LXXXI"  Eightv-one. 

XC *'  Ninety. 

XCIV.  "  Ninety-four. 

C "  One  hundred. 

CCC...  "  Three  hundred. 

CD "  Four  hundred. 

D "  Five- hundred. 

DC «  Six  hundred. 

CM....  "  Nia^ hundred. 

M '<  One  thousand. 

MC "  Eleven  hundred. 

MD....  «  Fifteen  hundred. 

MM....  "  Two  thousand. 

MMM.  "  Three  thousand. 

^ "  Ten  thousand* 

M......  "  One  million. 
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EXERCISES  IN  ROMAN  NOTATION. 
Express  the  following  numbers  by  letters: 


1.  Six.  Ans.  VI. 

2.  Eight. 

3.  Ten. 

4..  Thirteen. 
5.  Fifteen. 
"Z.  Seventeen. 

7.  Nineteen. 

8.  Twenty-five. 


9.  Tliirty. 

10.  Forty-six. 

11.  Fiflv-four. 

12.  Sixty. 

13.  Sixty-eight. 

14.  Eighty-four. 

15.  Ninety-nine. 

16.  One  hundred  and  six. 


17.  Four  hundred  and  nineteen. 

18.  Eight  hundred  and  peventy-five. 

19.  Nine  hundred  and  sixty-five. 

20.  Four  hundred  and  forty-one. 

21.  Four  hundred  and  eighty-seven. 

22.  Six  hundred  and  ninety-five. 

2S.  One  thousand  six  hundred  and  fifty. 

24.  Oi.e  thousand  eight  hundred  and  forty. 

ARABIC  NOTATION. 

24.  Arabic  Notation  employs  ten  characters,  or  figures,  to 
express  numbers,  viz. : 

1        2         3     •     4        5       6        7  8        9  0 

One,    two,    three,    four,    five,   six,    seven,    eight,    nine,    cipher. 

25.  The  first  nine  characters  are  called  significant  figures, 
because  each  has  a  value  of  its  own.  They  are  sometimes  called 
digits^  from  the  Latin  word  digitus,  which  signifies  finger.  The 
cipher  is  called  naught,  or  zero,  because  it  has  no  value  of  its  own. 

26.  In  order  to  reduce  the  numeral  ^wrcs  to  a  small  number, 
we  give  each  a  second  value  according  to  the  place  it  occupies. 
Thus,  the  first  represents  the  units;  the  second,  the  tens;  the 
third,  the  hundreds;  the  fourth,  units  of  thousands ;  and  so  on, 
each  succeeding  figure  to  the  left  belonging  to  a  distinct  order, 
the  unit  of  which  is  tenfold  the  value  of  a  unit  of  the  order  to 
the  right. 

2*7.  Since  the  value  of  a  number  expressed  by  any  figure  de- 
pends upon  the  place  the  latter  occupies,  it  follows  that  figures 
have  two  Values  ;  the  one  absolute  or  simple,  that  is,  the  value 
expressed  by  a  figure  standing  alone,  or,  when  in  a  collection, 
standing  in  the  right-hand  place  ;  the  other  relative  or  local,  that 

24.  How  many  characters  are  employed  in  the  Arabic  Notation? — 25.  What 
are  thefimt  nine  characters  called? —  26.  Hoto  tan  ice  represent  all  possible  num* 
tt€r»  -with  the  tenjigurm? —  27.  How  many  values  have  figures  f 
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is,  the  value  expressed  by  a  figure  used  in  combiaation  with  other 
fiiiures  and  dependinoj  upon  the  place  the  fiijure  occupies.  The 
cipher  becomes  sif:cnificant  when  connected  with  other  figures  only, 
by  filling  a  place  which  otherwise,  would  be  vacant  (No.  28). 

TIjus,  in  8042,  the  simple  value  of  the  first  figure  on  the  left 
liand  IS  8,  and  its  local  vakie  8  units  of  thousands,  because  it  is  a 
figure  of  the  fourth  order  ;  the  simple  value  of  the  third  fig-ure  is  4, 
and  its  local  value  4  tens,  because  it  is  a  figure  of  the  2ud  order ;  the 
pimple  value  of  the  fir^t  is  2,  and  its  local  value  2  units;  the  cipher 
fills  the  vacant  place  of  the  hundreds. 

NUMERATION  TABLE. 


I  i  .  i  „•  £  «•  s  1 

§s  -ii  |J  I  :  I  I  .  14 

g.i  -5^  §=  ;5S  ?=«•  5g  -^g 

cfi:=  C^'C  <y±  H.o  pqg  S§  h| 


m 

a 


oe4-(0     <u^:=:     <y«<---2     'D'^c     ojc^oq     a»<:*.^a2     a<^-.«     a» 

1  2  7,  8  9  4,  2  3  7,  8  6  7,  5  2  3,  6  7  8,  4  7  8,  6  3  8. 

Period  of  Period  of  Period  of  Period  of  Period  of  Period  of  Period  of  Period  of 
Sextill-    Quiotill-  Quadrill-  Trillions.    Billions.   Millions.Thousands.  Unita. 
ioni.  ions.        ions. 

RULE  FOR  NOTATION. 

2S.  To  write  in  figures  any  number  without  difliculty. 

Place  (la  many  dots  or  points  as  the  number  contains  figures  ; 
then  begin  (it  the  left-hand^  and  write  each  figure  in  the  place  it 
must  occupy,  and  >f  there  are  any  vacant  places y  supply  them  with 
naughts  or  ciphers. 

Example.  Given  the  number  four  billions  six  millions  twenty 
thousand  fi.ve  hundred  units. 

Write  the  4  in  the  order  of  the  units  of  billions,  the  6  in  the  order 
of  the  units  of  millions,  the  2  in  the  order  of  tens  of  thousands,  the  5 
in  the  order  of  hundreds  of  units,  and  put  ciphers  in  the  vacant 
places.     Thus 


4    006    020     500 


28.  What  it  the  rule /or  notaiiouf 
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RULE  FOR  NUMERATION. 

20,  To  read  numbers  represented  by  figures. 

Begin  at  the  right  hand,  and  point  off  the  figures  into  periods 
of  three  places  each.  The  first  period  is  called  units;  the  second, 
THOUSANDS ;  the  third,  MiLtiONS ;  the  fourth,  billions  ;  the 
fifth,  trillions,  &c.     The  last  may  have  but  one  or  two  figures. 

Ex.  The  number  345  678  907  654  326  is  read  in  the  following 
manner :  three  hundred  and  forty-five  trillions,  six  hundred  and 
seventy-eight  billions,  nine  hundred  and  seven  millions,  six  hundred, 
and  fifty-four  thousands,  three  hundred  and  twenty-six  units. 

EXERCISES  IN  NUMERATION  OF  SIMPLE  NUMBERS. 

READ    AND    TTKITE   THE    FOLLOWING   NUMBERS. 


1. 

400 

7. 

800800003 

13. 

28754105 

2. 

6004 

8. 

&t974016 

14. 

1000500 

3. 

80067 

9. 

.35000918 

15. 

3008727 

4. 

670005 

10. 

30150900 

16. 

505054045 

5. 

90060L4 

11. 

708000549 

17. 

7859283S 

6. 

92100121 

12. 

4050300 

18. 

106405021 

EXERCISES  IN  NOTATION  AND  NUMERATION  OF 
SIMPLE  NUMBERS. 

EXPRESS   BY    FIGURES    AND    READ    THE    FOLLOWING   NUMBERS: 

1.  Twenty-seven,  forty-eight,  sixty-five. 

2.  Seventy-five,  ninety-three,  eight  hundred. 

3.  One  hundred  and  ten,  one  hundred  and  twenty-four. 

4.  Three  hundred  and  fitly-one,  six  hundred  and  two. 

5.  Four  hundred  and  ninety-one,  nine  hundred  and  nine. 

6.  One  thousand  and  one,  three  hundred  and  three. 

7.  Eight  thousand  one  hundred  and  twelve,  thirty-six  thousand. 

8.  Nine  hundred  and  seventeen  thousand  five  hundred  and  two. 

9.  Seven  hundred  and  eighteen  thousand  three  hundred  and  ten. 

10.  Two  millions  six  hundred  and  twenty-five  thousand. 

11.  Seventy-seven  millions  eight  hundred  thousand  and  fifteen. 

12.  Four  hundred  millions  three  thousand  four  hundred. 

EXPRESS   THE    FOLLOWING   ROMAN   NUMBERS   BY    FIGURES. 


1. 

IV 

7. 

V 

13. 

XXXV 

19. 

CD 

2. 

X 

8. 

VII 

14. 

XL 

20. 

CMIV 

3. 

L 

9. 

IX 

16. 

XLIX 

21. 

DCCXXX 

4. 

C 

10. 

XI 

16. 

LXV 

22. 

CMXLTX 

5. 

D 

11. 

XV 

17. 

XCIX 

23. 

XIX 

6. 

M 

12. 

XXIV 

18. 

CVI 

24. 

MAi 

29.  Whai  is  the  rvlefor  numeration  t 
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DECIMALS. 

«$0.  By  Decimals  are  meant,  parts  ten  times,  a  hundred  times, 
a  thousand  times,  etc.,  smaller  than  the  unit,  or  which  are  suc- 
oessively  ten  times  smaller  than  the  other. 

31.  Thft  parts  contained  ten  times  in  the  unit  are  called 
tenths;  the  tenths  of  tenths,  ^Mwc?rec?</is,  because  they  are  con- 
tained a  hundred  times  in  the  unit ;  the  tenths  of  hundredths, 
thousandths,  because  they  are  contained  a  thousand  times  in  the 
unit;   the  tenths  of  thousandths,  ten-thousandths,  &c. 

*52.  A  whole  number  and  decimals,  in  a  single  expression, 
constitute  a  Mixed  Number. 

Thus,  12.54  is  a  mixed  number,  and  is  read  twelve,  and  decimal 
lift v-four  hundredths  5  60.208,  read  sixty,  and  decimal  two  hundred 
and  eight  thousandths. 

NUMERATION  TABLE 

FOR    WHOLE    NUMBERS    AND    DECIMALS. 
ASCKNDINQ   PROGRESSION.  DESCEXDING   PROOSCSSIOX. 


^        i4  .^        J 


^2         P3S         So         h2  .t^Es^d         wS 


oS  "SJS  "ojg  S    rn^      ^M    ^    '^'^    ^. 


-I     CO 

^2     =?«^S     <u«*HO     a;^^     <v       ui  a?'^_§a^r3o'^ 

©3     j-oo     fc-oi::     ;-occ     u.       £i     ^%*m^^'^^7Uo 


i    ao 


sgS^gdJg^JgaJgS   §§§   g§:a  g§d 

=:HH   n^HW   WhS   KHH   WriP  hWh   HWS  HWP5 
1  3  6,  3  8  4,  9  4  7,  8  6  7,  2  2  3,  4  2  0,  5  7  8,  0  9  3. 

Period  of  Period  of  Period  of  Period  of  Period  of  Period  of  Period  of  Period  of 
Trillions.  Billions.    Millions.  Thousands.  Units.        Thou-        Mill-  Bill- 

sandths.    ionths.      iocths. 

As  is  easily  seen,  decimals,  with  regard  to  their  order,  follow 
inversely  the  system  of  numeration  of  whole  numbers  ;  the  tenth 
is  ten  times  smaller  than  the  unit,  whereas  ten  is  the  unit  repeated 
ten  times ;  the  hundredth  expresses  the  hundredth  part  of  the 
unit,  and  a  hundred,  the  unit  repeated  hundred  times,  &c. 

30.   W/trtf  ar«  decimals?— 31.  What  names  are  given  to  decimal  parts  ? — 32. 
What  ia  a  mixed  number  ? 


DECIMALS. 
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3S.  The  formation  of  decimal  parts  is  made  obvious  by  the 
following  example  : 

If  an  apple  be  divided  into  ten  equal  parts,  each  piece  will  represent 
the  tenth  part  of  the  unit  or  the  whole  apple.  Divi-ling  again  each 
tenth  into  ten  equal  parts,  we  obtain  hundredths.  The  result  would 
be  the  same  for  a  line,  a  dollar,  &c. 

34.  From  the  foregoing  illustrations,  we  deduce  the  following 
rules : 

I.  Write  first  the  whole  number,  after  which  place  the  decimal 
point  ;  then  from  the  left  to  the  right  ^  write  successively  the  tenths, 
the  hundredths,  the  thousandths,  &c. 

^Thus,  the  number  3  units  25  hundredths  is  written  3.25. 

II.  If  some  order  of  decimals  he  wanting,  fill  the  vacant  places 
with  ciphers. 

Thus,  the  number  12  units  5  hundredths  is  written  12.05,  in  placing 
a  cipher  to  represent  the  tenths;  and  4  units  3  tenths  8  hundredths 
and  '-(  ten-thousandths  is  represented  by  4.3808. 

III.  If  there  are  decimals  only,  a  cipher  is  put  in  the  j^lcice  of 
the  U7iits,  and  the  decimals  follow  in  their  ngnlar  order. 

Thus,  one  tenth  is  expressed  by  O.l  ;  5  tenths  8  hundredths,  0.58 
5  thousandths,  0.005. 

There  is  always  a  figure  less  in  decimals  than  in  a  corresponding 
whole  number,  because  the  fi;^ure  of  the  unit  which  is  included  in  the 
whole  number  is  not  mcluded  in  decimals. 

35.  Annexing  ciphers  to  decimals  does  not  alter  their  value 
as  Ions:  as  the  decim:il  point  is  not  displaced;  the  parts  are  m.ide 
ten,  a  hundred  times  more  numerous,  but  they  are  ten,  a  hundred 
times  smaller :  there  is  then  compensation. 

Thus,  0.25  becomes  0.250  by  the  addition  of  one  cipher,  and  0.2500 
by  the  addition  of  two,  but  the  value  of  the  decimal  is  always  equi- 
valent to  25  hundredths. 

EXERCISES  ON  DECIMAL  NOTATION  AND  NUMERATION. 

WRITE    IN    FIGURES    THE    FOLLOWING  MIXED    KCMBER3, 

1 .  Two  hundred  and  sixteen,  and  three  tenths. 

2.  Five  hundred  and  seven,  and  twenty-five  hundredths. 

3.  Twenty-seven,  and  four  hundredths. 

4.  Three  hundred  and  twenty-one,  and  nine  millionths. 

5.  Forty-four,  and  twenty-three  hundredths. 

6.  Three  hundred,  and  forty-two  ten-thousandths. 

7.  Twenty,  and  forty-eight  thousandths. 

8.  Four  hundred  and  ten,  and  five  hundredths. 

33.  Exj^ain  by  an  example  the  formation  of  decimal  paria? — 35,  It  the  vcUu* 
of  decimals  altered  by  placing  ciphers  at  their  riyht  hand  side  t 
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TtlE    PRINCIPLES    OP    NUMERATION. 


9.  Two  hundreii  and  twenty,  ami  nine  hundred-thousandths. 

10.  One  thousand  and  six,  and  five  ten-tliou^andth?. 

11.  Four  thousand  and  seven,  and  three  hundred-thousandths.- 

12.  Fifty-nifie,  and  twetity-two  millionths. 

""3.  Eighty-two.  and  thirty-six  hundred-millionth.'^. 

14.  Eigi.t  hundred  and  fifteen,  and  sixteen  thou«andth8. 

15_.  Twenty-seven,  and  one  hundred  ami  two  biilionths. 

16.  Twenty  thousand  and  ten,  and  thirty  millionths. 

EXPRESS    ORALLY    AND    WRITE    IX    WORDS    THE    FOLLOWING    MIXED 
NUMBERS    AND    SINGLE  DECIMALS. 

Mixed  numbers. 


1. 

8.90 

5. 

354.0064 

9 

41.004064 

2. 

9.908 

6. 

352.06046 

10 

452.010778 

.3. 

541.400 

7. 

76.26007 

11 

7657.008007 

4. 

703.2004 

8. 

375.500506 

12 

1898.04 

Single  decimals. 

1. 

0.004 

5. 

0.4072 

9. 

0.69804445 

2. 

0.000607 

6. 

0.401950 

10. 

0.736050210 

3. 

0.005 

7. 

0.9540626 

11. 

0.000500019 

4. 

0.0007007 

8. 

0.075003 

12. 

0.00000501 

APPLICATION  OF  THE  PRINCIPLES  OF  NUMERATION 

AS   LAID   DOWN   IN   NOS.   27   &   31. 

S15.  According  to  the  principles  laid  down  in  Nos.  27  &  31,, 
it  tbiiow!*. : 

1st.  That,  to  render  a  lohole  number,  ten,  a  hundred,  a  thousand 
times  irreater,  we  must  write  at  the  ri^rht-hand  side  of  the  number, 
one.  two,  three  naughts  or  ciphers  (1). 

Thus,  the  number  26  units,  becomes  260  in  adding  a  cipher  after 
tlie  6,  that  is,  ten  times  greater  than  the  first,  since  the  units  become 
tens,  and  the  tens,  hundreds;  or,  in  other  words,  the  figure  of  the  first 
order  becomes  a  figure  of  the  second  order,  and  that  of  the  second 
order,  becomes  a  figure  of  the  third  order.  If  we  add  another  cip'ier, 
we  obtain  2600,  wiiich  is  a  hundred  times  greater  than  the  first  num- 
ber, since  the  260  units  have  become  26  hundreds. 

2nd.  That,  when  the  whole  number  has  a  decimal  annexed,  it 
suffices  to  remove  the  decimal  point  to  one,  two,  three,  &c.,  figures 
tow  irds  the  right,  to  render  the  number  ten,  a  hundred,  a  thou- 
sand. &c,,  times  greater. 

Thus,  26.35  becomes  ten  times  greater  if  written  263.5,  since  the 
tenths  become  units,  the  units  tens,  &c. 

36.  How  cnn  n  whole  number  be  rendered  ten,  a  hundred,  a  thousand  time^ 
greater? —  36.  Do.  A  ichol'-  number  with  <t  decimal  annexed? 

(I)  This  means  that  the  number  obt^ut.ed,  equals  ten,  a  hundred  times,  &«., 
the  tirst;  otherwise  this  reasoning  would  lead  us  to  conclude  that  the  unit  is  ten 
time-  greater  than  the  unit,  which  would  be  absurd. 
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3rd.  That,  when  the  number  of  decimals  is  not  sufficient  to 
render  the  number  as  required,  we  must  annex  to  its  right-hand 
side  as  many  ciphers  as  will  answer  the  purpose. 

Thus,  to  render  the  number  24.5  a  thousand  times  greater,  it  would 
be  necessary  to  remove  the  point  three  fi'^ures  towards  the  right ;  but^ 
as  there  is  only  one  decimal,  place  two  ciphers  after  the  five,  and  the 
number  becomes  245U0,  which  number  is  evidently  a  thousand  times 
greater  than  the  first,  smce  the  units  of  the  first  order  have  been 
changed  into  units  of  thousands,  or  of  the  second  order. 

l^'7.  From  the  same  principles,  it  follows  also : 

1st.  That,  to  render  a  whole  number  ten,  a  hundred,  a  thousand 

times,  &c.,  smaller,  it  suffices  to  cut  off  from  the  right-hand  side 

onr.,  two   three,  &e.,  fiijures. 

Thus,  in  the  number  925  ;  if  we  cut  off  two  figures  by  tT!fe  decimal 
point  we  (  btain  9.25,  which  is  a  hundred  times  smaller  than  the  first, 
eince  the  hundred.^  have  become  units,  the  tens,  tenths,  &c. 

2nd.  That,  if  it  be  a  mixed  number,  the  decimal  point  must  be 
removed  one,  two,  three,  &c.,  figures  towards  the  left. 

Thus,  to  render  26.35  ten  times  smaller,  remove  the  decimal  point 
one  figure  towards  the  left,  and  it  becomes  2.685,  that  is,  ten  times 
smaller  than  the  first,  since  the  tens  become  units,  &c. 

3rd.  That^  if  the  number,  either  whole  or  decimal  only,  does 
not  contain  a  sufficient  nun)ber  of  figures  at  the  left-hmd  side  of 
the  point,  we  must  write  as  many  ciphers  as  will  answer  the  pur- 
pose of  the  question,  taking  care  that  one  remain  to  take  the 
place  of  the  units. 

Thus,  to  render  the  numbers  8  and  2.635  a  thousand  times  smaller, 
place  three  ciphers  on  the  left-hand  side  of  each  of  those  numbers; 
the  fi'st  of  these  cipher'*  will  hold  the  place  of  the  units,  and  the  others 
will  reduce  the  prunitive  nujuber  to  the  required  value;  thus,  the 
numbers  become  O.OuB  and  0.002635,  which  are  evidently  a  thousand 
times  smaller  than  the  first,  since  the  units  have  been  changed  into 
thousandths,  &c. 

PRACTICAL  EXERCISES 

ON  THE  PROPERTIES  OF  DECIMAL  NUMERATION. 

1.    Render  the  whole  number  33 

1°  10^ 

2°  100 

3°  1000  I 

4°  10000  f 

50  lOOitOO 

6^  lOOOOOOj 

37.  Eoio  can  a  whole  number  be  rendered,  ten,  a  hundred,  &0.,  times  smaller  ?- 
57.  Do    mixed  number  ? 


times  greater. 


Ans. 

380. 

Ans. 

Ans. 

38000. 

Ans. 

Ans. 

ssoooao. 

Ans. 

20 
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S.  Render  the  mixed  number  42.1064231 


2'J 
30 

40 

5° 


101 
100  j 
1000 
10000 
100000 


}-  times  greater. 


6°  1000000  J 

S.  Render  the  mixed  number  4.20 


10 
20 
3<> 

5° 
60 

4. 

1° 
2^ 

4° 


times  greater. 


101 

100  I 

1000  { 

10000  f 

100000 

1000000  J 

Render  the  decimal  0.05 


101 

100 

1000 

10000 

100000 


tmies  greater. 


6<»  1000000  J 

5.  Render  the  whole  number  670541 


1° 
2° 
30 
4^ 
5Q 
6== 


times  greater. 


Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 


Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 


Ans. 
Ans. 
Ans. 
Ans. 
An.s. 
Ans. 


times  smaller. 


7.  Render  the  mixed  number  5.45 


I'' 
20 
30 
4« 
5<» 
6° 


10 

100 

1000 

10000 

100000  I 

1000000  J 


\-     times  smaller. 


4210.64231 
421064.231 
42106423.1 

42. 
42000. 


101 

100  I 

1000  ! 

10000  f 

100000  I 

1000000  J 

Render  the  mixed  number  76 10438.06 

10^ 

100 

1000 

10000 

100000 

1000000 


0.5 

50. 


Ans. 

Ans. 

Ans. 

i4ns.6Y054150000. 

Ans. 

Ans. 


Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 


Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 


76104.3806 
76.1043806 

0.00545 
0.00000545 
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Render  the  decimal  0.05 


10 

10^ 

Ana. 

2«> 

100 

Ans. 

4° 

1000 
10000  '' 

times  smaller. 

Ans. 
Ans. 

0.000005 

5° 

100000 

Ans. 

6«  1000000  J 

Ans. 

9.  Render  the  mixed  number  206.007 

1^ 

101 

Ans. 

2° 

100  1 

Ans. 

3^ 
40 

1000  i 
10000  I 

times  smaller. 

Ans. 
Ans. 

.5° 

100000 

Ans. 

0.00206007 

(>o  1000000  J 

Ans. 

10. 

Render  the  mixed  number  1462.309 

. 

1^ 

10^ 

Ans. 

146.2309 

2<» 

100  1 

Ans. 

30 
40 

1000  ! 

10000  r 

times  smaller. 

Ans. 
A71S. 

5'^ 

100000  i 

Ans. 

G^  1000000 j 

Ans. 

11. 

Render 

165.                      10  times  greater. 

Ans. 

1650. 

12. 

li 

3867.                     100 

t< 

smaller. 

Ans. 

38.67 

13. 

a 

2064.15               1000 

11 

greater. 

Ans. 

14. 

ii 

640.4                   100 

li 

ii 

Ans. 

64040. 

15. 

u 

74.                   1000 

a 

smaller. 

Ans. 

0.074 

16. 

11 

746.                10000 

11 

greater. 

Ans. 

17. 

li 

9.35                100 

11 

smaller. 

Ans. 

18. 

a 

76874.          10000000 

11 

greater. 

Ans. 

19. 

u 

6.468            1000 

11 

u 

Ans. 

20. 

11 

0.45              1000 

11 

11 

Ans. 

450. 

21. 

a 

9.10              1000 

li 

smaller. 

Ans. 

22. 

n 

0.05              1000 

a 

11 

Ans, 

0.00005 

2.t. 

11 

9.6786        10000 

ii 

greater. 

Ans. 

24. 

(( 

4.0000007      100 

a 

smaller. 

Ans. 

25. 

u 

0.0007           100 

li 

greater. 

Ans. 

26. 

11 

14.666         10000 

a 

smaller. 

Ans. 

27. 

li 

0.7                   10 

IX 

u 

Ans. 

28. 

11 

674.867  10000000 

a 

greater. 

Ans. 

29. 

ii 

40.6804         1000 

11 

». 

Ans. 

:5o. 

"    60600867.               10000 

ii 

smaller. 

Ans. 

6060.0867 

:jj. 

li 

9.45     10000000 

ii 

11 

Ans. 

:22 

li 

46.520     1000000 

ii 

greater. 

Ans. 

:J3. 

u 

76840.3           100000 

li 

smaller. 

Ans. 

:I4. 

11 

0.013         10000 

ii 

greater. 

Ans. 

22  ADDITION. 

ADDITION. 

38.  Addition  is  the  process  of  uniting  together  several  num- 
bers of  the  same  kind,  so  as  to  fonn  a  single  number  called  the 
Sum  or  Amount. 

30.  Numbers  are  of  the  same  kind  when  they  have  the  same 
denomination. 

For  instance,  dollars  can  be  added  to  dollars,  pounds  to  pounds,  and 
yards  to  yards,  &c. ;  but  dollars  could  not  be  added  to  yards,  nor 
shillings  to  feet. 

Example  of  an  Addition  with  whole  numbers. 

"What  is  the  sum  of  the  three  following  numbers:  428,  6H5,  and 
874? 

Analysis. — Having  arranged  ihe  numbers,  so  that  all  the 

OPERATION.       units  of  the  same  order  shall  stand  in  the  same  column,  we 

A  o  Q  first  add  the  column  of  uni's  ;  thus,  8  and  five  arei  13,  and  4 

are  17  units,  =  1  ten  and  7   units.    We  write  the  7   units 

o  'J  >?  under  the  column  ot  units   and  can-if  or  add  the  1  ten   to  the 

8  7  4  coluiHn  of  tens ;  thus,  I  added  to  2  makes  3,  and  3  are  6, 

— — and  7  are  13  tens  =  1  hundred  and  3  tens.     We  write  the 

19  3  7  3  tens  under  the  column  of  tens,  and  carry  the  1  hundred  to 

the  column  of  hundreds;  thus,  1  added  to  4  makes  5,  and  6 

are  11,  and  Hare  19  hundred?  ==  1  thousand  and  9  hundreds. 

We  write  the  9  liundrcds  under  the  column  of  hundreds;  and  there  being  no 

other  column  to  be  added,  we  set  down  the  1  thousand  in  the  thousands'  place, 

and  fii.d  the  amount  of  the  three  numbers  to  be  1937. 

40.  We  begin  the  addition  by  the  figures  of  the  first  column 
at  the  right-hand  side,  so  that  in  whole  numbers,  we  may  carry 
the  tens  proceeding  from  the  addition  of  the  units  to  the  column 
of  the  tens,  the  hundreds  proceeding  from  the  tens  to  the  column 
of  the  hundreds,  &c. ;  and  also  in  decimals,  carry  the  tenths 
proceeding  from  the  hundredths  to  the  column  of  the  tenths,  and 
the  units  proceeding  from  the  addition  of  the  tenths  to  the  column 
of  the  units,  and  so  on. 

4:1.  From  the  preceding  illustrations  we  deduce  the  following : 
Rule. — 1.    Write  the  numbers  to  be  added  so  that  all  the  units 
of  the  same  order  shall  stand  in  the  same  column  ;  that  is,  units 
under  units,  tens  under  tens,  etc. 

II.  Begirining  at  unit.s,  add  downioard,  or  upward,  each  column 
separatehj,  and  write  the  sum,  underneath,  if  it  be  less  than  ten. 

III.  If  the  sum  of  avy  column  be  ten,  or  more  than  ten,  write 
the  unit  figure  only,  and  add  the  ten  or  tens  to  the  next  column. 

IV.  Write  the  whole  sum  of  the  last  column. 

88.  What  is  addition  ?—  39.  What  is  meant  by  numbers  of  the  same  kind? —  40. 
Soto  is  addition  to  be  commenced  ? —  41.   What  is  the  general  rtUef9r  addition  t 
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ADDITION  OP  DECIMALS. 

42.  KuLE. — In  adding  decimals,  ice  follow  the  same  process 
<tg  for  (he  addition  of  whole  numbers;  but  we  cut  off  from  the 
right,  by  a  point,  as  many  derimals  as  there  are  in  the  number 
which  contains  the  most  of  all  the  mimbers  added. 

Ex.  Given  the  following  numbers  to  be  added:  3579  units  25hun- 
-iredths,  4682  units  15  hundredths,  573  units  75  hundredths,  and 
T856  units  80  hundredth.s. 

AxALT-^rs. — We  commence  by  the  1st.  column 

OPERATION.  at  the  ru'ht ;  thus.  5  and  5  are  10,  and  5  are  15 

3  5  7  9.25  hundredths  =  1  tenth  and  5  hundredths.     We 

J  /.  Q  2  *  0  r;  write  the  5   hundredths    under  the  column   of 

r  f.  r,'  M  f.  hundredth-,  and  c  irry  the  1  tenth  to  the  column 

5  7  .i  .  7  5  of  the  tenths;  thus,  1  and  2  are  '•,  and  7  are  10, 

7  8  5  6.80  and  8  are  18  t-nths  =  1  unit  and  8  tenths.     We 

^^^  I  g  (^  (^  J      y~^  write  the  8  under  the  column  of  tenths  and  carry 

which  is  read  in  the  fol  owing  ^^^  /  ""  '  ^"^  '^«  ^^l'^'^"  ^^  """'t^  J  thus,  1  and  9 

ma  ner:  16(391  units 85  hun-  ^'"^  '"'  *°' 


^redths. 


PROOF. 


4*5.  The  Proof  of  an  Arithmetical  operation  is  another  oper- 
ation to  prove  the  ex.-ictness  of  the  first. 

44.  Rule. — Separate  the  numbers  to  be  added  into  two  parts  ; 
add  each  of  these  two  parts  and  set  down  their  respective  sum^. 
Then  add  these  two  sums  together ;  if  their  amount  is  equal  to 
the  first  answer  J  the  work  is  presumed  to  be  correct. 

The  numbers  could  be  divided  into  a  greater  number  of  parts 
than  two. 

Example. 
OPERATION.                        piiooF.  Addition  of 

123.24  , '^ N         partial  totals. 


349.00  1st.  Part.  2nd.  Part 

56.25                  I23.-M  56.25 

149.34                 349.00  149.34 

967.32                 472^  967.32  1645.15 


1172.91 
472.24 


Ans.     1645.15  li72.91 

which  is  read  1645  units  15  hundredths. 

Use  op  addition. — Addition  serves  to  find  the  sum  of  several 
numbers :  the  whole  cost  when  the  buying  price  and  other  ex- 
penses are  given.  The  selling  price  when  the  buying  price  and 
profit  are  given,  &c. 

We  know  that  the  resolution  or  solving  of  a  problem  requires 
an  addition,  when  we  must  find  a  number  equal  to  the  stim  or 
amount  of  several  others. 

42.  Hoxo  do  you  add  decimals  ?—  43.  Wlmt  do  you  understand  by  an  Arithmet* 
ical  proof? —  44.  Hoto  it  the  proof  oj  cm  addition  made? 
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PRACTICE  IN  ADDITION. 

I.  600  +  850  +  501  +  49  -i-  904  +  759  +  215  +  555. 

Ans.  44H3  uniti 
21  604  +  810  +  333  +  1226  +  3004  +  4004  +  5IU5.      / 

Ans.  ISO^fG. 

3.  19223+  125979  +  189023  +  100610  +  3300.     Ans.  4381^5. 

4.  15879  +  15957  +  lOOlUl  +  810799  +  975020  +  10.0110.' 

5.  41   +  64  +  77  +  49  +  64  +  47  +  36  +  1012.      Ans.  1390. 

6.  110200  +  9104  +  4610  +  10110  +  95303  +  8888. 

7.  1009S9  +  100001454  +  77777707  +  10110000  +  100000090. 

8.  50319010  -i-  15015+  132  +  20000020  +  109909  -  88888b; 
782704  +  189345.  Ans.  803171.34. 

9.  49  +  97  +  68  +  45  +  54  +  68  +  3S  '-  97  +  75  -*-  63  +  49  + 
98  +-57  +  95  4-  59  +  87  +  65  +  43  +  11  +  10.         Ans.   1238. 

10.  49  +  468  +  429  +  47  +  64  +  46  +  36  +  49  +  94  -T"39  + 
93  +  29  +  92  +  87  +  78  +  57  +  86  +  3;)  -^  47  +  74  +  98  +  67. 

II.  56  +  48  +  64  +  46  +  57  +  86  +  54  +  36  +  95  +  34  +  G6 
+  44  +  33  +  99  +65+67  +  66  +  77+59  +  96  +  69  +  49  -f  95 
+  67  +  27  +  45  +  36  +  97. 

12.  52  +  34  +  42  +  29  +  423  +  695  +  987  +  429  +  678  +  542 
+  249  +  75  +  99  +  88  +  89  +  98  +  36  +  674  +  99  +  89  +  69  + 
429  +  98  +  103  +  138  +  274  +  ,391. 

13.  94  +  569  +  439.+  590  +  694  +  678  +  534  +  864  +  684  +  46.- 
+  94  +  95  +  649  +  946  +  495  +  789  +  647  +  963  +  769  +  956  + 
875  -+  708  +  1075  +  3548  +  739. 

14.  Expre.ss  by  figures  and  add  up  the  following  nuinbers:  eighteei: 
units,  +  ninety  five,  +one  hundred  and  one,  +one  hundred  and  twenty- 
three,  +  three  hundred  and  ten,  +  six  hundred.  Ans.  1247. 

15.  Required  the  sum  of  six  hundred  units,  +  eight  hundred  and 
fifty,  +  five  hundred  undone,  +  forty-nine,  +  nine  hundred  and  four, 
+  seven  hundred  and  fifty-nine,  +  two  hundred  and  fifteen,  and  five 
hundred  and  fifty-five. 

16.  Express  by  figures  one  hundred  and  ninety-five,  +  two  hundred 
and  eleven,  +  one  hundred  and  ten,  +  one  hundred  and  ninety-nine, 
+  eight  hundred  and  one,  +  seven  hundred  and  seventy-seven,  + 
nine  hundred  and  one.  Ans.  3194. 

17.  Express  by  figures  two  thousand  nine  hundred  and  ninety- 
seven,  +  twenty-three  thousand  six  hundred  and  fifteen,  +  twelve 
thousand  six  hundred  and  ten,  +  one  thousand  and  fifteen,  and  make 
up  the  sum. 

18.  Required  the  sum  of  nineteen  thousand  two  hundred  and  twenty- 
three  units,  +  one  hundred  and  twenty-five  thousand  nine  hundred 
a,nd  seventy-nine,  +  one  hundred  and  eighty-nine  thousand  and 
twenty  three,  +  one  hundred  thousand  six  hundred  and  ten,  +  three 
thousand  and  three  hundred. 

19.  Required  the  sum  of  fifteen  thousand  eight  hundred  and  seventy- 
nine  units,  +  fifteen  thousand  nine  hundred  and  fifiy-seven,  +  one 
hundred  thousand  one  hundred  and  one,  +  eight  hundred  and  ten^ 
thouj'and  seven  hundred  and  ninety-nine,  +  nine  hundred  and  seventy •> 
five  thousand.  +  one  hundred  thousand  and  ten  ?      Ans.  2017746. 
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20.  Required  the. su»n  of  fifty  millions  three  hundred  and  nineteen 
thousand  and  ten  units,  +  fifteen  thousand  and  fifteen,  +  one  hun- 
dred and  thirty-two,  +  twenty  millions  and  twenty,  +  one  hundred 
and  nine  thousand  nine  hundred  and  nine,  +  eight  millions  eight  hun- 
dred and  eighty-eight  thousand  eight  hundred  and  eighty-eight  units^ 
-J-  eleven   thousand,  -f  eleven  hundred  and  eleven? 

21.  40.05  +  104.8  -f  1003.025  +  7.38  -f  2.15. 

Ans.  1157.405  thousandths. 
22J  0.4  +  0.20  +  0.0306  +  0.01  +  0.200  +  0.044  +  0.18. 

Ans.  1.0646  ten-thousandths. 
2.^  0.05  -f  0.00012  +  0.110  -f  0.22  +  0.000015  -f  0.014  +  0.0017, 

24.  100.  +  0.400  +  20.130  -f  0.020  +  0.10012  +0.0001005  +  0.1. 

25.  6.96  +  3.99  +  6.78  +  4.39+4.79  +  2.98  +4.67  +  7.69  +  4.42 
+  6.81  +  7.59  +  9.76  +  4.36  +  7.95  +  5..35  +  7.77  +  3.79+  9.91^ 
+  7.889.  Ans.  117.929  thousandths. 

26.  4.95  +  9.54  +  8.69  +  4.29  +  24.09+4.07  +  7.45+3.68  +  9.8t> 
+  7.85  +  7.67  +  3.75  +  47.47  +  9.09  +  4.47  +  6.97. 

27.  3.78  +  8.95  +  9.84  +  9.3S  +  37.14  +  6.053  +  67  +  4.78+4.98 
+  5.75  +  7.75  +  5.55  +  47  +  15  +  1.75  +  2.55  +  8.47. 

28.  4.24  +  4.70  +  3.65  +  1.95  +  1640  +  49.65  +  3.45  +  2.90  + 
9.80  +  1.40  +  :^.-)5  +  7.40  +  4.65  +  9.09  +  7.60  +  55.45  +  2.95. 

29.  Express  by  figures  forty  units  and  five  hundredths,  +  one  hun- 
dred four  units  and  eight  tenths,  +  one  thousand  three  units  and 
twenty-five  thousanths,  +  seven  units  and  thirty  hundredths,  +  two- 
units  and  fifteen  hundredths,  and  add  them  up.         Ans.  1157.^25. 

30.  Required  the  sum  of  four  tenths,  +  twenty  thousandths,  + 
three  hundred  ten-lhousandths,  +  one  hundredth,  +  two  hundred 
thousandths,  +  forty-four  thousanths,  -|-  eighteen  hundredths. 

31.  Required  the  sum  of  four  hundredths,  +  twelve  hundred-thou- 
sandths, +  one  hundred  ten-thousandths,  +  eleven  hundredths,  + 
fifteen  millionths,  +  fourteen  thousandths.  Ans.  0.174135. 

32.  Required  the  sum  of  three  hundred-thousandths,  +  four  thou- 
sandths, -I-  seven  tenths,  +  three  hundred-thousandths,  +  eight  bill- 
ionths,  +  nineteen  thousandths. 

33.  Add  the  following  numbers:  eight  hundred-thousandths,  + 
nine  hundred  ten-thuusandths,  +  three  hundred  tenths,  +  one  thou- 
sand hundredths,  +  thirteen  ten-thousandths,  +  twenty  milliontlis,  + 
eight  hundredths,  +  eleven  hundred-thousandths,  +  three  thousand 
and  nineteen  millionths.  Ans.  40.174529. 

34.  Required  the  sum  of  one  thousand  tenths,  +  four  hundred 
thousandths,  +  two  thousand  hundredths,  +  thirteen  hundred  tenths,^ 
+  twenty  thousand  millionths,  +  ten  thousand  and  twelve  hundred- 
thousandths,  +  one  thousand  and  five  ten-millionths,  +  one  hundred 
thousand  millionths  ? 

35.  What  is  the  sum  of  the  following  numbers:  twenty-five,  and 
seven  millionths;  one  hundred  fortj-'-five,  six  hundred  and  forty-three 
thousandths ;  one  hundred  and  seventy-five,  and  eighty-nine  hun- 
dredths ;  seventeen,  and  three  hundred  and  forty  eight  hundred 
thousandths  ?  Ans.  363.5364^7. 
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PRACTICAL  PROBLEMS  OR  QUESTIONS  IN  ADDITION. 

1.  T  Itought  a  house  forS25840,  I  paid  $1565  for  right  of  possession, 
and  $2:)8  fur  repairs;  what  did  it  cost  me  ? 

OPKiiATiON.  Analysis —The  whole  cost  of  the  house  is  equal  to  the 

^  ,,  ,  ^  ^  ^  amount  (if  the  sums  expenied,   thit  is  25840  4- 15f55  4- 238 

$  2  5  8  4  0  ^  ^27H43  Ans.                                                  ^          ^ 

1  5  G  5  NoTA. — The  whole  coat  is  the  cost  of  an  object  when  all  ex- 

2  8  8  penses  are  paid. 

$276  r^Ans. 

2.  I  bought  some  merchandise  for  the  sum  of  $245.65  ;  how  much 
must  I  sell  them  to  gain  $25.20  ? 

OPKiiATioN.  Analysis.  — We   must  sell   the  merchandise   at  a  price 

$  2  4  5      6  5  equal  to  whatitcost,  p!us  the  sum  we  wish  to  gain;  that  is, 

9  ^  '  />  0  245  05  -f-  25.20  =  $^70.85,  selling  price. 


$  2  7  0  .  a  bAns. 


3.  A  family  spends  on  Monday,  $4.75;  on  Tuesday,  $1.15  more 
than  on  Monday,  and  $2.05  less  than  on  Sunday:  how  much  was 
spent  during  these  three  days? 

Analysis. — iirst,  find  the  expenditure  of  Tuesday  and  Sunday.  On  Tuesday, 
they  spent  4  76  4-  M5  =  $5.y0;  on  Sunday,  5.90  -f  2.08  =  $7.98.  Then, 
4.75  -f-  5.90  4-  7.98  =  $18.(53,  whole  expense  for  the  threo  days. 

4.  A  family  owes  the  baker  $27  ;  the  butcher,  $46  ;  the  shoe-maker, 
$69  ;  the  grocer,  $108;  and  for  house-rent,  145;  how  much  does  the 
family  owe  m  all  ?  Ans.  $395. 

5.  Louis  was  born  in  1847,  in  what  year  will  he  be  24  years  old? 

6.  The  population  of  Montreal  is  about  185000  souls,  that  of 
Quebec,  6415i);  Three  Rivers,  8800;  St.  Hyacinth,  4102;  Point- 
Levis,  5800  ;  Sorel,  5250  ;  Sherbrooke,  4300  :  what  is  the  whole  po- 
pulation of  those  seven  towns?  Ans.  226402. 

7.  A  wholesale  merchant  sold  durina:  the  year  $9023  worth  of  cloth ; 
$4500  of  yellow  cotton  ;  $1592  of  Irish  linen  ;  $1790  of  calico;  $856 
of  merino  .     For  how  much  did  he  sell  during  the  whole  year?     ^    . 

8.  A  man  owed  a  certain  sum  of  money ;  he  paid  the  1st.  time 
$240.50;  the  2nd.  $876.25;  the  3rd.  $109.40,  after  which  he  yet 
owes  $92.     How  much  did  he  owe  at  first?  Ans.  $818.15. 

'  9.  A  company  of  soldiers  have  fired  29682  cartridges  in  an  engage- 
ment and  they  have  still  13403  remaining.  How  many  had  they 
before  the  engagement?  Ans.  43085. 

10.  An  army  consists  of  three  grand  divisions;  the  1st.  contains 
8640  men,  the  2nd.  7960,  and  the  3rd.  8490.  How  many  men  are 
there  in  the  army?  Ans.  25090  men. 

11.  The  hind-quarters  of  an  ox  weigh  390  pounds  each;  the  fore- 
quarters  325  pounds  each  ;  the  skin  97  pounds  and  the  suet  95  pounds. 
What  is  the  whole  weight  of  the  ox  ?  Ans.  1622  pounds. 

12.  Andrew  bought  a  horse  and  carriage  for  $310  ;  and  in  selling 
ooth  he  gained  $176.  How  much  did  he  sell  them  for?   Ans.  $486. 
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IS.  A  man  bought  three  fields  for  S7680,  he  sells  them  at  a  profit 
of  $750.     For  how  much  did  he  sell  them  ?  Ans.  $8430. 

14.  John  bought  a  new  farm  in  a  town-hip;  the  1st.  year  it  yielded 
736  bush,  of  oats;  the  2nd.  year,  3697  bush.;  the  3rd.  year,  9982 
bush.;  the  4th.  year,  10065  bush. ;  the  5th.  year,  12760^  bush.  :  how 
many  bushels  did  it  yield  in  the  five  years?  Ans.  37240  bush. 

15.  How  many  years  elapsed  from  the  taking  of  Troy,  which  oc- 
curred 1184  years  before  Christ,  till  they^ar  1869  of  the  Christian  era? 

16.  A  person  who  was  born  in  1831,  died  at  the  age  of  37.  In  what 
year  did  she  die?  Ans.  1868. 

17.  I  have  tour  bills  to  pay;  the  1st.,  of  $1405;  the  2nd.,  «8V5.40 ; 
the  3rd.,  $96.15;  and  the  4th.,  $798.  What  sum  do  I  require  to  pay 
them?  Ans.  ;?3174.55.  * 

18.  The  area  of  the  Dominion  of  Canada  is  computed  as  follows: 
the  Province  of  Ontario,  IHOOOO  square  miles;  the  Province  af  Que- 
bec, 210000  square  miles;  the  Province  of  Nova  Scotia,  19650  square 
miles;  and  the  Province  of  New  Brunswick,  27710  square  miles. 
What  is  the  whole  area?  Ans.  437360  square  miles. 

19.  A  tanner  bought  25  hides  f;r  the  sum  of  ."j5l64.80  ;  after  having 
prepared  them,  he  sold  them  for  $112.60  more  than  he  had  paid. 
How  much  did  he  sell  them  for?  Ans.  $277.40. 

20.  A  certa  n  sum  of  money  was  divided  among  three  persons  : 
the  1st.,  received  $65;  the  2nd.,  .*B26.30  more  than  the  first;  the  3rd., 
$32.10  more  than  the  second.  How  much  did  each  receive  and  what 
was  the  sum  divided?  Ans.  1st.  $65  ;  2nd.  $91.30; 

.3rd.  $123.40.     Whole  sum  5^279.70. 

21.  A  merchant  in  selling  cloth  to  the  amount  of  $6218.50,  lost 
$143.40  by  the  bargain  ;   how  much  did  he  pay  f(»r  it? 

22.  At  the  census  of  1861,  the  population  of  Upper.  Canada  wa.s 
1409430  inhabitants;  that  of  Lower  Canada,  1 130800  ;  Nova  Scotia, 
300000;  New  Brunswick,  250000.  How  many  inhabitants  were 
there  in  those  four  Provinces  which  compose  the  present  Dv^minion 
of  Canada?  Ans.  3090230  inhabitants. 

23.  The  battle  of  Marathon  took  place  490  before  Christ.  How 
many  years  since  that  period  to  1868  ?  Ans.  2358  years. 

24.  Eighteen  tanned  horse-hides  weigh  486  pounds;  they  have  lost 
324  pounds  in  being  tanned.     What  was  their  raw  weight? 

25.  A  number  is  t-uch  that  if  diminished  by  6487  there  remains  but 
5976.     What  is  the  number?  Ans.  12463. 

26.  Raw  wool  is  worth  $0.75  per  pound,  when  prepared  it  augments 
$2.45.  What  is  the  price  of  a  pound  of  prepared  wool  ?  Ans.  $3.20. 

27.  The  population  of  Europe  consists  of  278694707  inhabitants; 
that  of  North  America,  43879348  ;  that  of  South  America,  22007823  ; 
that  of  Asia,  588700000;  that  of  Africa,  64035000;  thatol  Oceanica, 
20600000  ;  that  of  Australia,  2025000  ;  and  that  of  Polynesia,  419000. 
What  is  the  \vhole  population  of  the  globe  ? 

Ans.  1020o60878  inhabitants. 
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SUBTRACTION. 

4»5.  Subtraction  is  the  process  of  finding  the  difference 
between  two  numbers  of  the  same  kind. 

The  hirjjer  number,  or  that  which  is  to  be  diminished,  is  called 
the  Minuend  ;  and  the  smaller,  or  that  which  is  to  be  subtracted, 
the  S'thfrnhmd. 

4G.  The  result  of  subtraction  is  called  the  remainder,  ex- 
cess, or  difference. 

Cape  T. —  To  subtract  when  each  figure  in  the  subtrahend  islets 
than  the  figure  above  it  in  the  ininaend. 

Ex.  From  547  take  324. 

OPERAriON. 


Minuend 

Subtraliend 

Remainder 


547 
3  2j4 
2  2  3 


AvALy-TS. —  We  write  the  less  number  under  tbe 
greater,  so  that  units  of  the  same  order  shall  stand  in 
the -ame  column;  then,  we  bes^'n  nt  the  right  and 
proceeii  as  follows  :  4  units  from  7  units  leave  3  units, 
which  we  write  in  unit.-'  place.  Two  tens  from  4  tens 
leave  two  tens,  which  w^*  write  in  tens'  place.  Three 
hundreds  from  5  hundreds  leave  2   hundreds,  which 

we  write  in  hundreds'  place.     Hence  we  have  for  the  remainder,   2  hundreds,  2 

tens,  and  3  units,  or  2:^3. 

EXAMPLES   FOR   PRACTICE. 


(1.) 

(2.) 

(3.) 

(4.) 

(6.) 

Minuend 

457 

273 

93G 

685 

974 

Subtrahend 

325 

132 

714 

423 

631 

Remainder 

132 

III 

222 

262 

343 

(6.) 

(7.) 

(8.) 

(9.) 

(10.) 

From 

648 

376 

857 

498 

645 

Take 

234 

164 

622 

175 

642 

11.  3692  — 

1212  = 

Ans.     2480 

21.   1243  — 

213  = 

Ans. . . 

12.  7634  — 

3132  = 

Ans.     4502 

22.  48673  — 

16330  = 

Ans. ; . 

13.  8742  — 

5331  = 

Ans.     3411 

23.  34272  — 

13051 = 

Ans... 

14.  41763  — 

11522  = 

Ans.   30241 

24.  79832  — 

57411  = 

A  ns. . . 

15.  7839  — 

5427  = 

Ans.     2412 

25.  15475  — 

4U50  = 

Ans. . . 

16.  3724  — 

2502  = 

Ans.     1222 

26.  15768  — 

4327  = 

Ans. . . 

17.  2945  - 

832  = 

Ans.     2113 

27.  982876  — 

120341  = 

Ans. . . 

18.  69524  — 

47321  = 

Ans.   22203 

28.  217951  — 

5430  = 

Ans. . . 

19.  56247  — 

15123  = 

Ans.   41124 

29.  760142  — 

570031  = 

Ans... 

20.  72365- 

1243  = 

Ans.   71122 

30.  391657  — 

141322  = 

Ans. . . 

Case  II. —  To  subtract  when  any  figure  in   the  subtrahend  is 
greater  than  the  figure  above  it  in  the  minuend. 


45.  Whnt  19  subtraction  ?- 
re-  vit     called  ? 


Drfine  minuend,— subtrahend. —  4S.  How  ia  the 
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Ex,  Find  the  difference  between  853029  and  360475. 
METHOD   BY   BORROWING. 

OPERATION.  Analysis.— Having  placed  the  smal'er 

^    .  number  undar  thj  greater,  with  units  un.ier 

I  ^  units,  &o.,  as  in  Ca  e  I,  we  draw  a  line  under- 

i  §  Death.     Then,  beginning  at  the  right-hand 

c  §  we  say  :  6  units  from  9  units  leave  4  units, 

E^^  n   .  which  is  the  difference  of  the  units,  and  which 

«£  H  ^  -S  is  written  in  the  units'  place  below.  We  then 

«  c  5  2      ^  proceed  to  take  the  7  tens  from  the   2  tons 

c  £  o  c  £  :?  above  ;   but  this  cannot  be  done,  since  the  7 

te^^CHP  is  greater  than  the  2.     We  c  mn -t  borrow" 

••r'  J  o  c  o  *7.  ..  i\  from  the  next  figure,   as  it  is  a  cipher,  we 

Minuend  8  5  3  0  2  9  ^hen  bo  row  I  from  the  3  thousand:^,  which 

Subtrahend      3  6  0  4  7  5  equas  10  hundreds,  leaving  9  above  the  ci- 

Remainder       4  9  2  5  5  4  P^er,  an  [  add  the  1  hundred  equal  to   10 

tens,  to  the  2  tens,  making  12  tens;  7  tens 
from  11  leave  6  tens,  whica  wo  write  under; 
4  f r  m  9  leaves  5,  which  we  write  in  hundreds'  place  below.  As  we  have  taken 
1  thousand  from  the  3  thousands,  2  thousands  rem  .in;  naught  from  2  leaves  2, 
wh'ch  we  write  under.  We  cannot  take  fi  ten-thousands  from  5  ten-thousands  ; 
so  from  the  8  hundred-thousands  we  take  1  hundred-thousand,  which  equal-  10 
ten-thousands,  and  adding  them  to  the  5  ten-thous  inds,  make  15  ten-thous  mds  ; 
6  ten-ttiousands  fr)m  15  ten-thousands  leave  9  ton-thousands,  which  we  wiito 
undf^r.  Having  taken  1  hiindred-ihou^-and  from  th-j  8  hundred  tho  sands,  7 
hundrel-thousands  are  left;  3  hundred-thousands  from  7  hundred-thc.usand3 
leave  4  hundred-thousands,  which  we  write  under;  and  thus  find  the  d.fference, 
or  remainder,  to  bj  492554. 

METHOD    BY   ADDING  10. 
OPERATIOX.  A>ALYSIS. — We  first  take  the  5  units  from  the  9  units. 


853029 


and  find  the  difference  to   be   4  units,  which  we  write 
below.     As  we  can  ot  tnke  7  tens  from  2  tens,  we  add  lO 

3  6  0  4  7  5  tens  to  2  tens,  making  12  tens  ;  7  tens  from  12  tens  leave 

4  9  2  5  5  4  5  tens.     But  having  added  10  tens,  or  I  hundred,  to  the 

minuend,  we  s-hali  have  a  remainder  1  hundied  too  large, 
to  conij>ensate,  we  add  1  hundred  to  the  4  hundreds  of 
the  subtrahend,  making  5  hundieds  We  cannot  take  5  hundreds  from  0  ;  so 
we  add  10  hundreds  to  0,  making  li>  hundreds;  5  hundreds  from  1»»  hundreds 
1'.  ave  5  hundreds,  which  we  write  below.  Now,  as  we  have  added  10  hundreds, 
or  1  thousand,  to  the  minuend,  we  shall  have  a  remainder  1  thousand  too  large, 
unles-  we  add  1  thousand  to  the  0  of  the  thousands  in  the  subtrahend,  making  1 
th'usand;  1  thou.-and  from  3  thousands  leave  2  thousands.  We  then  proceed 
to  take  the  6  ten-thoui^ands  f n  m  the  6  ten-thousands  above  it,  as  we  cannot,  we 
ad  10  ten-thousands  to  the  5  ten-thousands,  making  15  ten-thousands;  0  ten- 
thousands  from  16  ten-thousands  leave  9  ten-thousands.  Ihen,  to  compensate 
for  the  10  thus  added  to  the  5  in  the  minuend,  we  add  1  to  the  3  in  th*'  subtra- 
hend, inakino:  4  hundred-thousands,  and  subtract  the  4  from  the  8,  which  leave 
4  hundr-d-thousands.  Thus,  we  find  the  remainder  to  be  492554,  the  same  as 
before. 

This  operation  depends  on  the  principle,  tTiat,  if  any  two  numbers  are  equally 
increuHed,  their  difference  remains  the  same, 

4*7.  From  the  preceding  illustrations  we  derive  the  following 
Rule. — I.   Write  the  less  number  under  the  greater^  so   that 
units  of  the  same  order  m,ay  stand  under  each  other. 

47.   What  is  the  rule /or  subtraction? 
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IT.  Commencing  at  the  right-hand,  tnhe  each  figure  of  the  suh- 
trahendfrom  the  figure  above  it,  and.  write  the  result  und  raeath. 

III.  If  any  figure  in  the  subtrahend  be  greater  than  the  corre»- 
ponding  figure  above  it,  add  10  to  that  upper  figure  before  sub- 
tracting, and  then  add  one  to  the  next  left-hand  figure  of  the  sub- 
trahend. 

PROOF  OF  SUBTRACTION. 

4lH.  We  make  the  Proof  of  Subtraction  in  adding  the  re- 
ran inder  to  the  subtrahend,  their  sum  will  be  equal  to  the  minuend, 
if  the  work  is  correct. 

Ej7.  From  35678  take  27899. 


Rem. 
Proof 


3  5  6  7  8 

2  7  8  9  9 
7  7  7  9 

3  5  6  7  8 


Analysis. — To  prove  this  operation,  we  add 
the  reinainde'-  7771)  to  the  subti  ahen  i  27899  and 
obtain  35(>78,  which  sura  i?  equal  to  the  minuenl, 
or  greater  number.  Hence  we  conclude  that  the 
operation  is  correct. 


This  method  of  proof  depends  on  the  principle,  that  the  greater 
of  ant/  two  numbers  is  equal  to  the  less  added  to  the  difference. 

Use  op  subtractton. — Subtraction  serves  to  find  the  gain  or 
Joss  on  goods;  what  we  still  owe  on  a  sum  of  money  of  which 
we  have  already  paid  a  part ;  in  general  to  find,  the  surplus  (fa 
number  over  another  ;  the  difference  between  two  numbers,  &c. 

TVe  know  that  the  solution  of  a  problem  requires  a  subtraction^ 
when  we  must  find  the  difference  between  two  numbers,  or  the  excess 
(fa  number  over  another ;  and  wht-n  it  is  required  to  find  one  of 
tiiy)  numbers  forming  a  total,  that  total  or  amount,  und  one  of 
the  numbers,  being  given. 

EXAMPLES   FOR  PRACTICE. 


(1.) 

Minuend    76518 
Subtrahend  49359 

(2.) 

67813 
38675 

(3.) 

13042 
9176 

(4.) 

250143 
176158 

Remainder   27159 

19138 

3866 

73986 

Proof  76518 

Proof  57813 

Proof  13042 

Proof  250143 

48.  IIow  do  you  prove  subtraction  ? 
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rom        3900  take        351 

Ans.              3549 

"        49469   * 

<        15574 

<'       33895 

"         79906  ' 

'        16134 

"       63772 

"        190540   ' 

'        30409 

"      160131 

"   ■     478754   * 

<        97125 

li 

"        426542  ' 

'       179127 

''      247415 

"        740070  ' 

'       471097 

"      268973 

''        577405   ' 

<       198576 

"      378829 

"        405907   ' 

«        55595 

n 

"        897452   ' 

'       508578 

"      388874 

<^       8950076  ' 

<      4137976 

'<     4812100 

"      14003325   * 

'       98^827 

"     13014498 

'<      15989700  ' 

^       154379 

«     15835321 

"      21530600   ' 

'       737898 

'<     20792702 

'«      97660054   • 

'      14550045 

"     83110009 

"     457652478   ' 

'      49876579 

u 

'<     337008974   ' 

'      40073049 

''    296935925 

'*     154400000   ' 

'      91791994 

''     6260800t> 

'<     190J54009   ' 

'      4590489 

'«    185463520 

"     7546748-5   ' 

'      64834795 

i'         689840100 

"      10007549   ' 

9068073 

"      939476 

"     127321155   * 

'     .  1300475 

"    126020680 

''     418030450   ' 

'      27740761 

'<    390289689 

"     945000090   < 

'       1500734 

u 

<<     809005409   ' 

'      3740055 

"    805265354 

"     490009076   ' 

'      5475904 

"    484533172 

<'     847o53454   ' 

'      74375576 

''    773277878 

"     850070452   * 

^      97050654 

"    753019798 

''     546807575   ' 

'     277451794 

"    269355781 

•'     lOlOlOlOl   ' 

'                9737350 

"     91272751 

''     653405995   ' 

'     476294474 

u 

"      677454854   ' 

<     495647562 

"    181807292 

'<     764927074   ' 

'     676489572 

'<     88437502 

"     950076U74   ' 

'     475207454 

''    474868620 

'^             456700750   < 

<      45612495 

'^    411088255 

''     876007054  ' 

'     798435495 

''           77571559 

"             753097507.   ' 

'     194289778 

''    558807729 

"     400U75546   ' 

'      934578y7 

11 

''      487054554'   ' 

'      98047775 

"    389006779 

"     432700769   < 

<      71904257 

'<    360796512 

'^      954875754   < 

«     577469579 

"    377406175 

"      453007527   ' 

<     276499619 

"    176507903 

"     40i»70(>007   ' 

^     203405604 

<< 

"      974500700   ' 

'      93235945 

'<    881264755 

''      83y4573o4   ' 

'            745689835 

'<     93767519 

*^      84765497'1>   ' 

'             39787495 

'<    807^67481 

"      905207246   ' 

'     746855472 

''    158351774 

"     418+540945"   ' 

'     178.^09709 

'<   4005736236 

"     9457385700   ' 

'      17073959 

u 

"     9707000591 

'      19779883 

"   9687220708 

SUBTRACTION. 


SUBTRACTION  OF  DECIMALS. 


Ea:.  From  86.7  take  69.354. 


OPERATION. 

86.700 
6  9.354 
17.346 


Analysts. — Having  placed  the  less  number  under  the 
greater,  so  that  figures  of  the  same  decimal  place  stand 
in  the  s  tme  column,  we  write  two  cipbers  at  the  rijiht  of 
7,  in  order  that  the  minuend  may  have  as  many  decimal 
figures  as  the  subtrahend;  then  we  subtruct  as  in  whole 
numbers,  «nd  finally  place  the  decimal  point  in  the  re- 
mainder directly  under  that  in  the  given  number. 

Rule. — I.  Write  the. less  number  under  the  greater ,  so  that  the 
decimal  points  shall  stand  directly  under  each  other, 

II.  Subtract  as  in  whole  numbers,  and  place  the  decimal  point 
in  the  result  directly  under  the  points  in  the  given  numbers, 

EXAMPLES   FOR  PRACTICE. 


(1.) 

(2.) 

(3.)         (4.) 

From 

12.067 

8.11        36.105        1.0062 

1 

'ake 
Lns. 

9.71 

6.7519        7.11892       0.43 

J 

2.357 

1.3581       28.98608       0.5762 

5. 

From   90.49   take 

39.59 

Ans.       50.90 

6. 

(( 

109.191 

u 

49.073 

60.118 

7. 

11 

5409.055 

<' 

4045.997 

''       1363.058 

8. 

a 

764907.05 

il 

87929.795 

<<  676977.255 

9. 

u 

897450.07 

il 

98776.095 

11 

10. 

li 

465742.5 

il 

76908.075 

'<■   388834.425 

11. 

u 

870079.04 

11 

19s7'9.958 

*'  671289.082 

12. 

a 

400048.2186 

11 

9372.016 

''   390676.1976 

13. 

li 

409004.9099 

11 

100.137 

''  408904.7729 

14. 

a 

570075.9004 

li 

4053.509 

<'  566022.3914 

15. 

u 

49.1019 

il 

35.708 

11 

16. 

n 

610011.050 

11 

31971.9999 

''  578039.0501 

17. 

u 

71079.0013 

il 

7482.1736 

^'  63596.8277 

18. 

u 

79073.07 

11 

7398.1204 

'<  71674.9496 

19. 

(C 

126001.0001 

11 

98996.9088 

'•  27004.0913 

20. 

(i 

191219.9709 

il 

50056.0099 

'<  141223.9610 

21. 

11 

401645.1005 

11 

498.6709 

''  401146.4296 

22. 

u 

700007.0236 

li 

79797.0098 

11 

23. 

il 

411978.10359 

il 

36730.09671 

"  375248.00688 

24. 

(I 

960945.00005 

11 

600979.00007 

"  359965.99998 

25. 

il 

0.0707 

11 

0.000607 

"     0.070093 

26. 

a 

0.0006 

11 

0.0000075 

'^     0.0005925 

27. 

li 

0.90019 

u 

0.7300007 

"     0.1701893 

28. 

11 

0.0089 

11 

0.0070675 

"     0.0018325 

29. 

11 

0.0904 

11 

0.00289709 

"     0.08750291 

30. 

il 

0.7009. 

11 

0.190007 

«     0.510893 

31. 

11 

0.0991 

il 

0.004500008 

"     0,094599992 

SUBTRACTION. 

32. 

From 

0.0779  take 

0.01011001 

33. 

(( 

0.9t>0       '' 

0.0019904 

34. 

a 

0.19100  *' 

0.09900035 

35. 

i< 

0.4500     " 

0.00550045 

36. 

a 

0.09839  " 

0.09500959 

33 

Ans.  0.06778999 

"  0.8980096 

"  0.09199965 

"  0.44449955 

"  0.00.^38041 

PRACTICAL  PROBLEMS  IN  SUBTRACTION". 

1.  A  field  which  had  cost  $2360  was  sold  for  $2628.  What  is  the 
gain? 

OPERATION.  Analysis. — Th"^  gain  is  equal  to  the  difference  be- 

^g.,  /.  9  Q  tween  the  cost  andseiling  prices;  therefore,  in  subtract- 

J;^  y  '^  °  in^  thi)   cost   price  $2;i60  from  the  sailing  price  $2628, 

$2  3  6  0  we  obtain  the  gain.  Ans.  $268  gain, 

$    2  6  8 

2.  HoAv  much  does  a  merchant  lose  in  selling  for  $4825.75  goods 
which  cost  him  $5174.10? 

OPERATION.  •  Analysis. — The  loss  is  equal  to  the  difference 

<fc-  1   T  /<      1  ft  between  the  buying  andseiling  price-' ;  therefore, 

t'O  1  7  4  .  1  U  jjj  subtracing  the  soiling  price  54825.75  from  the 

$4825.75  buying  price  $517i.l0,  we  obtain  the  loss. 

$    3  4  8.35  ^"*-  !^34b.35  loss. 

3.  A  merchant  bought  flour  for  $5626,  and  sold  the  whole  of  it  for 
$6853  ;  how  much  did  he  gain?  Ans.  $1227. 

4.  Find  the  difference  between  70401  and  6942?         Ans.  63459. 

5.  What  is  the  difference  between  85450  and  54498  ?  Ans.  30952. 

6.  I  owed  $1628;  I  paid  ^971  ;   how  much  do  I  owe  yet? 

7.  1  he  greater  of  two  numbers  is  1302,  and  their  difference  981  j 
what  in  the  smaller?  Ans.  321. 

8.  A  merchant  sold  in  one  day  $2517.40  worth  of  dry  goods,  and 
thereby  cleared  a  profit  of  5^630.95.  How  much  did  the  goods  cost 
him  ?  Ans.  $1886.45. 

9.  To  what  number  must  we  add  76  to  increase  it  to  740  ? 

10.  The  city  of  Quebec  wa^  fuumled  by  Champlain  in  1608  ;  how 
many  years  from  that  period  to  1870  ?  Ans.  262  years. 

11.  The  area  of  the  Province  of  Quebec  is  210000  square  miles; 
that  of  the  Province  of  Ontario  180000  sq.  m. :  by  how  many  square 
miles  does  the  former  exceed  the  latter?  Ans.  30000  sq.  m. 

12.  A  father  was  28  years  old  at  the  birth  of  his  son,  what  will  be 
the  age  of  the  son  when  the  fatherwillbe85  years  old?  yln.<f.  57 yr. 

13.  What  number  must  be  added  to  357. 75  to  have  8000? 

14.  What  will  be  the  age  in  1871  of  a  person  who  was  born  in 
1792?  ^?is.  79  years. 

15.  What  number  must  be  added  to  4  units  5  hundredths  to  have 
10  units  ?  Ans.  5  units  95  hundredths. 

16.  In  1857,  Canada  exported  to  the  United  States  for  a  value  of 
$13206436.10,  and  imported  for  $20224650. 96.  How  much  did  the 
importations  exceed  the  exportations  ?  Ans.  $7018214.86. 

17.  Napoleon  I.  died  in  1821  at  the  age  of  52.  In  what  year  waa 
he  born?  .4ns.  1769. 
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18.  An  army  consisting  of  41500  men,  lost  during  a  campaign 
14704  men.     How  many  remain  ?  ilns.  26796  men. 

19.  What  number  mast  be  added  to  3  thousandths,  to  have  12 
hundredths?  Ans.  0.117  thousandths. 

20.  The  population  of  Paris  is  1953262  inhabitants  and  that  of 
London  2863141  ;  how  much  does  the  population  of  London  exceed 
that  of  Paris?  Ans.  909879  inhabitants. 

21.  Alfred  the  Great  died  in  901  at  the  age  of  52,  after  a  reign  of 
24  years  :  in  what  year  was  he  born  ?  Ans.  849. 

22.  Charlemagne  was  born  in  742;  he  was  crowned  king  of  France 
in  768,  emperor  of  the  West  in  800,  and  died  in  814.  How  old  was 
he,  1st.  at  his  coronation  as  king;  2nd.  as  emperor;  3rd.  at  what 
age  did  he  die;  and  4th.,  how  many  years  elapsed  from  his  death, 
until  1869?  Ans.  1st.  26  as  king,  2nd.  68  as  emperor, 
3rd.  at  the  age  of  72,  and  4th.  1055  years. 

23.  Murillo's  picture  of  the  Immaculate  Conception,  being  auc- 
tioned, the  first  bidding  was  $30000,  but  it  was  finally  knocked  dowa 
at  $117000  and  adjudged  to  the  French  Government  who  placed  it 
in  the  museum  of  the  Louvre.  Required  the  difference  between  the 
1st.  and  the  last  bidding  ?  Ans.  $87000. 

24.  The  populalion  of  Montreal,  in  1765,  consisted  of  7000  inhalv 
itants;  in  1851.  it  was  57715;  in  1856,  75000;  in. 1860,  90000;  and 
in  1868,  about  135000.  What  was  the  increase  of  the  population  from 
1851  to  1868?  Ans.  77285  inhabitants. 

25.  A  farmer  reaped  1689  bushels  of  wheat,  and  965  bushels  of 
oats.  He  sold  his  neighbor  John  890  bu-<hels  of  wheat  and  478 
bushels  oats,  and  the  reinainderto  Joseph.  How  many  bushels  of  eack 
sort  did  he  sell  to  Joseph  ?  Ans.  799  bush,  wheat  and  487  bush.  oats. 

26.  Two  merchants,  in  commencing  business,  invested  a  capital  of 
$18500;  the  1st.  invested  $6590.40  ;  how  much  must  he  add  to  his 
investment  to  equal  that  of  the  second  ?  Ans.  $5319.20. 

27.  Had  I  $508.50  more,  I  could  pay  a  debt  of  $1015.80,  and 
would  have  $75  left;  how  much  have  I?  A?is.  $582.30. 

28.  A  merchant  sold  $11630  worth  of  cloth,  which  was  $876  more 
than  cost  price;'  h.ow  much  did  it  cost  him  ?  Ans.  $10754. 

29.  A  house  which  was  sold  for.  $14360,  would  have  given  a 
profit  of  $840  to  its  owner  if  he  had  paid  it  $300  less.  How  muck 
dititcost?  .  ylws.  $13820. 

30.  Gunpowder  was  invented  in  the  year  1330  ;  how  long  was  thi« 
before  the  invention  of  printing,  which  \  as  in  1441  ?  A7is.  Hi  years. 

PRACTICAL' PROBLEMS  COMBINING  ADDITION  AND 
SUBTRACTION. 

1.  A  retail  merchant  places  $45.25  in  his  drawer  for  change  ;  on 
Monday  he  sells  for  $75.85  ;  on  Tuesday,  for  $68.40  ;  on  Wednesday, 
for  $85;  on  Thursdaj^,  for  $128.60;  on  Friday,  for  $54.85;  and  on 
Saturday,  for  $72.15;  nfter  which  he  pays  a  Hill  of  $95.60,  another 
of  $13.25,  and  takes  $240.75  for  his  own  expenses,  and  then  there 
remains  to  him  in  cash  a  sum  of  $150.     Are  his  accounts  right? 
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Analysis. — First  find  out  what  sum  be  would  have  had  if  he  had  not  paid 
anything,  and  then  what  he  has  paid  out. 

He  h^id,  45.25  +  75.S5  -|-  68  40  -{-  85  -f-  128.60  -f-  54.85  -|-  72.15  =$530.10. 
He  ha^  taken  out,  95.60  -f  43.25  -f  240.75  =  $379.60.  There  should  be  left 
$530.10  —  $379.60  =  $150.50  j  difference  150.50  —  150  =  Ana.  $0.50  against 
himi 

2.  A  market  woman  having  152  eggs,  sold  to  one  person  14  of 
them,  to  another  27,  to  another  73,  to  another  24,  and  to  another  5 : 
how  many  remain  ?  Ans.  9. 

3.  A  gentleman  having  $1128,  lost  $638,  and  spent  $172:  how 
much  had  lie  remaininL^?  Ans.  $318. 

4.  The  waters  of  the  St.  Lawrence  cover  an  area  of  565000  square 
miles;  tvvo  of  its  tributaries,  the  Saguenay  and  St.  Maurice,  cover, 
the  one  an  area  of  27000  square  miles,  and  the  other  2I00()  square 
miles.  How  much  does  the  area  of  the  St.  Lawrence  exceed  those  of 
its  two  tributaries?  Ans.  517000  square  miles. 

5.  A  man  has  bought  four  buildmg  lots  for  tne  sum  of  $16860.  For 
the  1st.  he  paid  $2070.30;  for  the  2nd.,  $3674.50;  for  the  3rd., 
$4175:  how  much  has  he  paid  for  the  4th.  ?  Ans.  $6940.20. 

6.  I  deposited  m  a  Savings  Bank  $8752.70  ;  the  first  time  I  drew 
from  it  a  sum  of  $4286:  tlie  second,  $1650.50;  the  third,  $972.75. 
How  much  have  I  left  in  the  bank?  Ans.  $1843.45. 

7.  Moses  was  born  about  1571  years  before  Christ,    he  left  Egypt 
with  the  Hebrews  the  year  1491    before  Christ,  and  died  on  Mount 
Nebo,  in  the  year  1451  before  Christ.     What  age  was  he,    1st.  when  1 
he  left  Egypt';  2nd.  at  his  death;  and  3rd.  how  long  from  the  period     , 
of  his  death  to  the  vear  1871  of  the  Christian  era? 

Ans.  "ist.  80  years;  2nd.  120  years;  3rd.  3222  years. 

8.  A  speculator  gains  $6570,  and  then  loses  $3762.40  ;  at  anothc- 1 
time  he  gains  $4545.72,  and  loses  again  $5632.10.  Tell  how  muctk 
his  gains  exceed  his  losses?  Ans.  $1721.22. 

9.  A  man  deals  in  grains  since  6  years ;  the  1st.  year  he  lost  $356  ; 
the  2nd.,  he  gained  $780.20;  the  3rd.,  he  gained  $685.30  ;  the  4th., 
he  lost  $2600  ;  the  5th.,  lie  gained  $4320.95  ;  and  the  6th.,   he  lost  • 
again  $3000.  Didhegainor  lose,  and  how  much?  ^ns.  $169.55  loss. 

10.  A  owes  a  sum  of  $690,  plus  $55.20  for  interest.  He  reimbursed 
at  different  times  $87.50,  $210.00,  $318.45;  how  much  does  he  still 
owe?  Ans.  $129.25. 

11.  A  family  owing  its  grocer  $508.75,  takes  again  effects  to  the 
amount  of  $240.32  and  then  gives  in  payment  $704.65  ;  what  is  yet 
the  balance  of  its  accoant?  ilns.  $44.42. 

12.  My  bn  ther  owed  a  certain  sum  of  money ;  he  paid  on  account   1 
$284,  $570.20,  S210.08  and  $345.30.     Finally,  in  settling,  he  gave 

a  Bank  note  of  $1000,  on  which  they  returned  him  $454  change. 
What  sum  did  he  owe?  Ans.  $1955.58. 

13.  Peter  has  360  sheep,  Maurice  145  more  than  Peter,  and 
Charles  as  many  as  Maurice  and  Peter  together  lacking  117.  How 
many  sheep  has  Charles  ?  '  Ans.  748  sheep. 

14.  A  merchant  bought  a  whole  cargo  of  Porto-Rico  sugar  worth 
$12347;  he  paid  $31 1.70  for  freight  expenses,  and  $291.30  for  com- 
mission and  storage;  after  which,  he  sold  his  sugar  for  $12511.30. 
Required  his  gain  or  loss?  Ans.  $438.70  loss. 
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15.  If  I  lia.i  sold  $20  more  a  piece  of  linen  w>lich  cost  me  $:^oO,  I 
would  have  gained  $80  ;  how  much  did  I  sell  it?  Ans.  $360. 

16.  A  speculator  bought  217  cords  of  wood  for  $1085.  He  gave  in 
payment  1800  pounds  of  salmon  valued  at  $144.00;  700  bushels  ol 
potatoes  worth  ^210,  and  1200  pounds  sugar  equal  to  $72.  How 
much  does  he  owe  yet  ?  Ans.  $659. 

17.  I  have  three  creditors;  I  owe  thelst.  $2500,  the  2nd.  $840,  an  I 
the  3rd.  $754.  On  the  other  hand,  I  have  2  debtors,  the  one  owes  me 
$1800,  and  the  other,  $2544.  Besides  I  have  $3768  in  cash.  Required 
what  sum  remains  in  hand  afterpaying  my  debts?         Ans.  $4018. 

18.  How  many  pounds  of  bread  will  200  pounds  of  flour  give, 
knowing  that  it  takes  114  pounds  of  water  to  knead  them  and  that 
44  pounds  evaporate  in  baking?  Ans. 

19.  Three  boxes  containing  1435  oranges  have  cost  $17.15,  and  $3 
each  box  for  drayage :  the  first  contains  240  oranges,  the  second  80 
more;  how  many  does  the  third  contain  ?  Ans.  875. 

20.  In  aiding  $5.08,  the  price  of  an  ox  hide,  to  the  sum  expenied 
by  a  tanner  for  4  calf  and  6  horse  hides  we  obtain  a  sum  of  $22.98. 
Kequired  the  price  of  the  6  horse  hides,  knowmg  that  the  calf  hides 
have  cost  $4.40  ?  Ans.  $13.50. 

21.  A  cloth  merchant  bought  80  yards  more  than  he  had  at  first 
and  then  sold  140'3'ard.-^ ;  ^fter  which  he  has  left  half  what  he  hal  in 
his  shop  before  hi>-  last  purchase.     How  many  yards  had  he  at  first? 

22.  A  dyer  bought  at  three  di.^erent  times  109  pounds  of  dye  for 
the  sum  of  $3.84.  The  first  time  he  bought  47  pounds  and  this  quan- 
tity exceeded  by  15  pounds  his  third  purchase.  How  many  pounds 
did  he  buy  in  his  second  purchase  ?  Ans.  30  pounds. 

23.  A  general  starting  for  an  expedition  with  18000  men,  left  600 
of  them  to  garrison  a  small  town  ;  at  the  same  time  he  rece.ved  a 
reinforcement  of  800  more,  450  of  whom  he  was  obliged  to  leave  i;i 
hospitals.  Having  asked  3500  more,  he  received  only  2730;  of  these 
he  left  1750  at  different  posts.  Required  the  number  of  men  he  had 
on  reachinor  his  destination?  Ans,  18730  men. 


MULTIPLICATION. 


40.  Multiplication  is  the  process  of  taking  one  number  as 
many  times  as  there  are  units  in  another. 

50.  The  terms  in  Multiplication  are  : 

1st.  The  Multiplicand,  or  number  to  be  taken  ; 
2nd.  The  Multiplier,  or  number  by  which  we  multiply,  or 
which  shows  how  many  times  the  multiplicand  is  to  be  taken ; 
3rd.  The  Product,  or  the  result  obtained. 

51.  The  multiplicand   and   multiplier   are   called  FaCtOrS, 
because  they  produce  or  make  the  product. 

49.   What  is  Multipli'iation?— Z)'?/?«e  Multiplicand.— Multiplier. —  Product 
—  61.  What  are  the  multiplicand  and  multiplier  called  ? 


MULT 'PLICATION. 

MULTIPLICATION  TABLE. 
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1x1=       1 

2^x    1  =      2 

3x1=     3 

^n 

4x1=4 

1x2=      2 

2x2=     4 

3x2=     6 

4x2=8 

1x3=     3 

2x3=6 

3x3=     9 

4x    3  =    12 

1x4=     4 

2x4=     8 

3x    4  =    12 

4x    4  =    16 

«     1x5=     5 

2  <    5  =    10 

3x    5  =    15 

4x    5  =    20 

1x6=      6 

2x    6  =    12 

3  X    6  =    18 

4  X    6  =    24 

1x7=      7 

2  X    7  =    14 

3  X    7  =    21 

4  X    7  =   28 

1x8=8 

2x    8  =    16 

3  X    8  =   24 

4x8=   32 

1  K    9  =     9 

2x    9  =    18 

3x    9  =   27 

4  X    9  =   36 

1  X  10  =    10 

2x  10  =    20 

3x  10  =   30 

4x  10  =   40 

Ix  11  =    11 

2x  11  =    22 

3x  11  =   33 

4x11=   44 

1  X  12  =    12 

2x  12  =    24 

3x  12  =   36 

4x  12  =   48 

5x1=5 

6x1=     6 

7x1=      7 

8x1=8 

5x    2  =    10 

6x    2  =    12 

7x    2  =    14 

8x    2  =    16 

5  X    3  =    15 

6  X    3  =    18 

7x    3  =   21 

8  X    3  =    24 

5  X    4  =    20 

6  X    4  =    24 

7  X    4  =   28 

8x4=   32 

5  X    5  =    25 

6  X    5  =    30 

7x5=   35 

8  X    5  =   40 

5  X    6  =    30 

6  X    6  =   36 

7  X    6  =  42 

8  X    6  =   48 

5x7=    35 

6  X    7  =   42 

7  X    7  =  49 

8x    7  =   56 

5  X    8  =   40 

6  X    8  =   48 

7  X    8  =   56 

8  X    8  =   64 

5  X    9  =   45 

6  X    9  =    54 

7  X    9  =   63 

8x    9  =   72 

5x  10  =   50 

6x10  =   60 

7x10  =   70 

8x10  =   80 

5x11  =   55 

6x11  =    66 

7x11=   77 

8  X  1 1  =  88 

5x  12  =    60 

6x12=    72 

7x  12  =   84 

8x12  =   96 

9x1=9 

10  X    1  =    10 

11  X     1   =    11 

12x    1  =    12 

9x    2  =    18 

10  X    2  =    20 

11x2=   22 

12  X    2  =   24 

9  X    3  =   27 

10x3=  30 

11  X    3  =  33 

12  X    3  =  36 

9  X    4  =   36 

10  X    4  =   40 

1 1  X    4  =  44 

12  X    4  =  48 

9  >^    5  =   45 

10  X    5  =   50 

11  X    5  =  55 

12  X    5  =  60 

9  X    6  =   54 

10  X    6  =   60 

11  X    6  =   66 

12  X    6  =   72 

9  X    7  =   63 

10  X    7  =   70 

11  X    7  =   77 

12  X    7  =  84 

9  X    8  =   72 

10  X    8  =  HO 

11  X    8  =  88 

12  X    8  =   96 

9x    9  =   81 

10  X    9  =  90 

11  X    9  =  99 

12  X    9  =108 

9x  10  =   90 

lOx  10  =100 

11  xlO  =110 

12x10  =120 

9x  11  =   99 

lOx  11  =110 

11  X  11  =121 

12x11  =132 

9x  12  =108 

lOx  12  =120 

11x12  =132 

12  X  12  =144 

Note.— To  repeat  the  Table  by  using  the  second  columns  as  multipliera. 
Thus,  1  time  2  is  2,  2  times  2  are  4,  3  times  2  are  6, 4  times  2  are  8,  etc. 


38 


MULTTPLTCATTOJf. 


Case  I. —  To  effect  a  multiplication  when   the  multiplier  does 
not  exceed  12. 

Ex.  Multiply  542  by  7. 

OPERATION.  Analysis.— In  this  example,  it  is  required  to  take 

J    K^o  542  seven  times      If  we  take  the   units  of  each   order 

Multiplicand  542  7  times,   we  shall  take  the  entire   number  7  times. 

Multiplier             7  Therefore,  writing  the  multiplier  under  the  unit  figure 

Prrvrlnpi-  q'tqj  of  the  multiplicand,  we  proceed  thus  :  7  times  2  units 

rrouut^t         o  <  3^         ^^^  ^^  ^^.^^  ^  ^  ^^^  ^^^  ^  ^^^.^  ,  ^^  ^^.-^^  ^^^^  4  ^^^j^^ 

in  the  units'  place,  and  reserve  the  I  ten  to  add  to  the 
next  product.  Seven  times  4  tens  are  28  tens,  and  the  1  ten  in  reserve,  added, 
are  29  tens  =  2  hundreds  and  9  tons  ;  we  write  the  9  tens  in  the  tens'  place, 
and  re-erve  the  2  hundreds  to  add  to  the  product  of  hundreds.  Seven  times  5 
hundreds  are  35  hundreds,  ^md  the  2  hundreds  reserved  in  the  last  product 
added,  are  37  hundreds,  which  we  write  down  in  full  j  and  the  product  is  3794. 

EXAMPLES   FOR   PRACTHOE. 


(1.) 

(2.) 

(3.) 

(4.) 

Multiplicand 

3462 

4276 

5793 

8634 

Multiplier 

4 

13848 

5 

21380 

3 
17379 

6 

Product 

51804 

(5.) 

(6.) 

(7.) 

(8.) 

(9.) 

2893 

16812 

48739 

58607 

76598 

^ 

5 

7 

8 

9 

10.    873 

X 

3  =  ^715. 

2619 

21. 

76394  X 

4 

==  Ans. . . 

11.    94t> 

X 

4  =  Ans. 

3784 

22. 

97631  X 

5 

=  Ans. . . 

12.   4731 

X 

4  =  Ans. 

16924 

23. 

266532  X 

7 

==  Ans. . . 

13.   5G07 

X 

5  =  Ans. 

28035 

24. 

835456  X 

6 

=  Ans. . . 

14.   6924 

X 

6  =  Ans. 

41544 

25. 

541378  X 

8 

=  Ans... 

15.   8657 

X 

8  ==  Ans. 

69256 

26. 

367542  X 

9 

=  Ans... 

16.  27693 

X 

7  =  Ans. 

193851 

27. 

426985  X 

8 

=  Ans. . . 

17.  51786 

X 

9  =  Ans. 

466074 

28. 

576483  X 

11 

=  Ans. . . 

18.  45678 

X 

11  =  Ans. 

502458 

29. 

6932574  x 

9 

=  Atis... 

19.  36397 

X 

9  =  Ans. 

327573 

30. 

397465  X 

12 

=  Ans. . . 

20.  634576 

X 

12  =  Ans. 

7614912 

31. 

3745178  X 

11 

=  Ans. . . 

Cask  II. —  2h  effect  a  multiplication  when  the  multiplier  ea- 
ceeds  12. 


E.V.  Multiply  478  by  64. 


OPERATION. 

Multiplicand        478 
Multiplier  64 

Partial     )      1912 
products.  J        2868 
Entire  product  30592 


Analysis.— We  write  the  multiplicand  and  mul- 
tiplier as  in  Case  1,  and  pro('eed  thus.  J^'our  times 
8  units  a  e  32  units  =  3  tens  and  2  units;  we  write 
the  2  units  in  the  place  of  unit.--,  and  add  the  3  tens 
to  the  product  of  tens.  Four  times  7  tens  are  28 
tens,  -f"  -H  tens  are  31  tens  =  3  hundreds  and  1  ten  ; 
we  write  the  I  ten  in  the  place  of  tens,  and  add  the 

3  hundreds  to  the  product  of  hundreds.  Four  times 

4  hundreds  are  16  hundreds,  +  3  hundreds  are 
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19  hundreds,  which  we  write  in  its  proper  pla^e.  We  than,  in  like  manner, 
multiply  by  the  6  tena  in  the  multiplier,  taking  care  ti  write  ths  first  figure 
obtained  by  this  multiplication,  in  tens'  place  directly  under  the  6  of  the  m  j1- 
fciplier;  and,  adding  the  joir/;i^  products  obtained  by  the  two  multiplications, 
we  find  the  whole  product  of  478  by  64  to  be  30592. 

Note. — When  there  are  ciphers  between  the  significant  figures  of  the  multi- 
plier, pass  over  them  in  the  operation,  an  I  multiply  by  the  significant  figures 
only,  remembering  to  set  the  first  figure  of  the  product  under  the  figure  of  the 
muliiplier  that  produces  it. 

52.  From  the  foregoing  illustrations  we  deduce  the  following 
Rule. — I.    Write   the  multiplier  under  the  multiplicand,   so 

that  units  of  the  sa}ne  order  shall  stand  under  one  another,  and 
draw  a  line  underneath. 

II,  Mnltiply  each  figure  of  the  mnltiplicand  hy  each  fiqure  of 
the  multiplier  successively,  beginning  with  the  unit  figure,  and 
write  the  first  figure  of  each  partial  product  under  the  fi 'jure  of 
the  multiplier  used,  writing  down  and  carrying  as  in  addition. 

I  IT.  //  there  are  partial  products,  add  them,  and  their  sum  will 
he  the  product  required. 

PROOF  OF  MULXrPLICATION. 

53.  The  Proof  of  multiplication  is  generally  made  by  another 
multiplication  (1)  in  which  one  of  the  factors  equals  the  half, 
the  third,  or  the  fourth,  etc.,  of  one  of  the  factors  of  the  operation, 
and  the  other  equals  twice,  three  times,  four  times,  etc.,  the  othei* 
factor  of  the  operation.     Or, 

In  multiplying  the  multiplicand  by  the  multiplier  diminished 
by  1,  and  to  the  product  adding  the  multiplic  md  ;  if  the  sum  be 
the  same  as  the  product  by  the  whole  of  the  multiplier,  the  work 
is  correct. 

USE  OF  MULTIPLICATION. — Multiplication  servps  to  render  any 
number  so  m,any  times  greater  ;  to  take  several  pjrts  of  a  number; 
to  find  the  value  of  several  units  or  parts  of  units,  when  one  of 
them  is  known  ;  to  bring  a  number  expressing  units  of  a  certain 
nature  to  another  number  expressing  units  which  are  subdivisions 
of  the  first,  &c. 

Generally  we  know  that  the  solution  of  a  problem  requires  a 
multiplication,  when  the  value  of  the  unity  is  mentioned  and  that 
(he  value  of  several  is  required,  or  that  of  some  parts  of  the  unity. 

52.  What  is  the  general  rule /or  inultij>licationt —  53.  How  is  the  proof  of  mul- 
tiplication made  ? 

(O'ln  multiplying  the  multiplier  by  the  multiplicand,  the  same  product  mast 
be  tound. 


40 


MULTIPLICATION. 


EXAMPLES    FOR    PRACTICE. 


(1.) 


(2.) 


(3.) 


Multiply  8621 

37215 

167034 

By        47 

65 

186075 

304 

60H47 

668136 

344  4 

223290 

6011  20 

Ans.       4U5187 

Ans.   241«975 

Ans.   50778336 

976 

X 

27 

Ans. 

2635? 

697 

X 

34 

n 

23698 

749 

X 

46 

t( 

34454 

83S6 

X 

67 

n 

478002 

7:.ar)H7 

X 

68 

11 

61240516 

1H4679 

X 

79 

a 

10639641 

8249A6 

X 

387 

n 

319257972 

984765 

X 

756 

(C 

744482340 

66;)4 

X 

7.^9 

u 

526(1006 

97248 

X 

865 

n 

84119520 

6.S9H84 

X 

943 

11 

650513462 

867S94 

X 

996 

ik 

864422424 

807497875 

X 

965 

n 

779235449372 

84'.m;6 

X 

7649 

iC 

649904934 

54;{9r)6 

X 

9475 

<( 

515:{983100 

96824 

4696 

(( 

454685504 

4;r208 

X 

4962 

u 

214398096 

904^0 

X 

9007 

<< 

814953360 

48 

X 

89006 

11 

3H27258 

76496 

X 

87969 

il 

6729276624 

7ti74 

X 

12478, 

11 

95756172 

3tl9(J 

X 

819162 

« 

3027622752 

69421 

X 

21754 

n 

1510184434 

4321 

X 

9876r>4 

i( 

4267652934 

756><49 

X 

74323 

il 

56251288227 

9(^8708 

X 

70469 

u 

69109512052 

4916 

X 

69678 

il 

342537048 

7654208 

X 

20963 

11 

160455162304 

8n()U7 

X 

74  269 

u 

5948724093 

9000(17 

X 

700608 

il 

630552104256 

43()04()7 

X 

700608 

11 

3012899547456 

4600(14 

X 

99804 

li 

45910239216 

9tiO(^76 

X 

90708 

11 

87086573808 

690800 

X 

456007 

11 

315009635600 

7U06924 

X 

640086 

11 

3784341555464 

786530746 

X 

357894 

a 

281494634808924 

41634  2505 

X  ^ 

9^7405 

il 

41109867114  9525 

896302456 

X 

94376  "^ 

•  i 

845888887386840 

49530  7-J  29 

X 

936704 

11 

463956449974016 

7 '74.^9007 

X 

900076 

a 

681797675464532 

879407854 

X 

698765 

11 

614499429100:j1O 
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45. 

954907089 

X 

600789 

Ans. 

67369767509.3221 

46. 

457907842 

X 

796807 

364864173^60494 

47. 

856407809 

X 

.305407 

261552939723263 

48. 

6748!)6«56 

X 

285679 

192661019425224 

49. 

1864821 

X 

609649 

1136581433329 

50. 

2465783 

X 

36^6407 

9089879711681 

51. 

7240036 

X 

4029008 

29170162964288 

52. 

908007004 

X 

500123 

454115186861492 

MULTIPLICATION  OF  DECIMALS. 
£7.2:.  1.  Find  the  product  of  4.35  by  8.26. 


OPERATION. 
4.. 35 

8.26 


Analysis.— We  multiply  as  in  whole  numbers,  and  point  off 

on  the  right-hand  of  the  product  os  many  figures  for  decimals 
as  thsre  are  deciin  il  places  in  the  multiplic-md  and  multii'lier. 
The  reason  for  pointing  off  the  decimals  in  the  produ  t  Is, 
that  in  multiplying  4.35  by  8.i«,  or  by  82o  hitn<lr<'dths,  whi  -h  is 
the -ame  thin/,  w;  take  8J6  tiuies  the  hundredth  part  of  4.35 
but  we  obta  n  the  hundredth  part  in  removing  the  point  two  fi- 
gures towards  the  left  (So.  37,  2nd.)   which   will   give  0.0435  ; 


2610 
870 
3480 

35.9310  i4?is.theie  remains  then  but  t.  repeat  82t)'  t'mes  this  hun  ired'h  part 
to  obtain  the  product  required.  As  the  number  repeated  con- 
si.^^ts  of  ten-thousandths,  the  oroduct  will  be  composed  of  deci- 
mals of  the  same  nature  ;  to  separate  the  units  it  is  then  neoe.'^sary  to  take  its 
ten-thousi.n<lth  par",  that  is,  cut  oflF  4  figures  by  the  insertion  of  a  point  at  the 
right  si  le  (.Vo.  o7).  The  same  reasoning  is  applicab:e  when  there  are  three, 
four,  <fec.  decimals  in  the  multiplier. 

If  the  factors  are  decimals  only,  we  multiply  as  u.«ual  and  cut  off 
as  many  decimals  in  the  product  as  there  are  in  both  factors;  but  if 
the  pre)duct  does  not  contain  a  sufficient  number  of  figures,  we  fill  up 
the  vacant  places  by  ciphers,  placing  one  also  for  the  units. 

Ex.  2.  Multiply  0.054  by  0.056. 

OPERATION.  Analysis.— Multiplying  54  by  56,  we  obtain  3024;  but  as 

there  are  6  decimals  in  the  two  factors,  we  place  two  ciphers 
54  at  the  left  side  of  the  product  and  having  put  the  decimal 

point,  we  pla  e  another  cipher  for  the  units,  and  thus  we  find 
the  number  0.0u3024,  which  is  read  3  thousandths  24  mill- 
ion ths. 


0.003024 

54.  Hence  the  following 

KuLE. — I.  Multiply  as  in  whole  numbers,  and  point  off  as 
maui/ Jig  ares  for  decimals,  in  the  product,  as  there  are  decimals 
in  the  multiplicand  and  multiplier. 

II.  Jf  there  are  not  as  many  Jig ures  in  the  product  as  there  are 
decimal  places  in  the  multiplicand  and  multiplier,  supply  the  de- 
Jiciency  by  pr (fixing  ciphers. 

NoTB.— To  multiply  decimals  by  10,  100,  1000,  etc.,  (No.  36). 
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Proof. — The  proof  is  the  same  as  in  multiplication  of  whole 
numbers. 

EXAMPLES  FOR  PRACTICE. 


3. 

15.27 

X 

9. 

Am 

137.43 

4. 

6.35 

X 

98. 

ii 

622.3 

5. 

7.41 

X 

675. 

u 

6001.75 

6. 

197.19 

X 

56. 

u 

11042.64 

7. 

97. H5 

X 

975. 

it 

95403.75 

8. 

69.78 

X 

596. 

tt 

41588.88 

9. 

947. 

X 

4.65 

tl 

4403.55 

10. 

869. 

X 

6.96 

tt 

6048.24 

11. 

H45. 

X 

3.95 

tt 

1362.75 

12. 

57. 

X 

9.475 

it 

540.075 

IH. 

786. 

X 

7.789 

ii 

6122.154 

14. 

874. 

X 

2.967 

it 

1109.658 

15. 

9.47 

X 

6.694 

ii 

63.39218 

IH. 

H9.47 

X 

28.9005 

ii 

1140.702735 

17. 

67(;.49 

X 

60.705 

it 

41066.3254& 

18. 

401.04 

X 

13001.4 

ii 

521913.456 

19. 

9617.09 

X 

42  s  1.45 

ii 

41175089.9805 

20. 

67«9.06 

X 

13808.927 

l( 

93749640.72768 

21. 

3S07.45 

X 

5321.807 

ii 

20262510.2547 

'^2. 

489.U4 

X 

37.00845 

ii 

18098.612388 

PRACTICAL  PROBLEMS  IN  MULTIPLICATION. 

1.  If  a  workman  earn  $15  per  week:  how  much  will  he  earn  i» 
9  weeks  ? 

Analys'S.— In  one  week  he  earns  $15  J  in  9  weeks  he  will  earn  nine  times 
m')ie,  because  he  works  nine  times  longer;  therefore  in  multiplying  by  9  we  ob- 
tain ihe  !?um  required  .=  15X9  =  ^^^'  •^'**-  I'l  9  weeks  he  earns  $135. 

2.  Huw  much  will  125  yards  of  cloth  cost  at  $3.25  a  yard? 

Analysis.— If  one  yard  cost  $3.25,  125  yards  will  cost  125  times  more;  La 
inuliij.iying  $3.z6  by  125,  the  required  sum  =  3.25  X  125  =    Am.  $406.25. 

3.  When  a  yard  of  cloth  is  worth  $2.40,  how  much  will  75  hun- 
dredths of  a  yard  cost? 

Analysis. — The  yard  being  worth  $2.40,  the  75  hundredths  of  a  yard  will  be 
w.'ith  7  5  limes  the  hundrdath  part  of  $2.40;  therefore,  multiplying  $2.40  by 
0.75,  we  find  the  sum  required  =■  2.40  X  0-75  =  $1.80.  Ana.  $1.80. 

4.  What  will  1635  barrels  of  sugar  cost,  at  $25  a  piece?  A  $40875. 

5.  Whai  will  785  kegs  of  tobacco  cost,  at  $36  a  keg?  A.  $28260. 
i).  Wiiat  will  5679  bushels  of  wheat  cost,  at  85  cents  a  bushel  ? 

7.  How  many  p  »unds  ot  flour  are  there  in  387  barrels,  there  being 
19.S  pounds  in  each  barrel?  Ans.  76626. 

H.  How  many  letters  are  there  in  a  volume  of  719  pages,  each  page 
c 'Mtammg  1539  letters?  Ans.  1106541  letters. 

:'.  A  house  has  295  M'indows  and  each  window  contains  24  panes 
of  /'ass,  how  many  panes  in  the  whole  edifice?     Ans.  7U80  panes. 
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10.  Required  how  many  trees  in  a  nursery  composed  of  95  rows,  if 
each  row  contains  178  trees?  Ans.  16910  trees. 

11.  The  circumference  of  the  earth  is  divided  into  860  degrees 
and  each  degree  into  69.5  EngHsh  miles;  required  how  many  miles 
around  the  earth  ?  ,  Ans   2 '^ 020. 

12.  Required  how  many  hours  in  a  year  of  365 days?  Ans.  S760. 
18.  How  many  days  in  lOUO  years?  Ans.  8650ii0. 

14.  A  man  deposits  $15  every  week  in  a  Savings  Bank  :  h«»w  much 
does  he  deposit  in  one  year  or  52  weeks  ?  Ans.  5^780. 

15.  A  ream  of  paper  contains  20  quires;  how  many  quires  a,Te 
there  in  572  reams?  Ans.  11440. 

16.  If  a  cask  of  wine  contains  213  quarts;  required  how  many 
quarts  in  186  casks?  Ans.  28968  quarts. 

17.  How  many  eggs  are  there  in  37  dozen?  Ans.  444. 

18.  How  many  days  has  a  person  aged  84  years  lived,  reckoning 
365  days  to  the  year?  Ans.  80ti60  days. 

19.  How  many  pens  are  there  in  200  boxes  each  containing  a  gross 
or  144  pens?  Ans.  2.^800  peiis. 

20.  How  many  days  elapsed  from  the  birth  of  J.  C.  till  the  81st. 
Dec.  1869  inclusively?  (Not  counting  leap  years.)       Ans.  682185. 

21.  Europe  produces  yearly  8466  pounds  of  gold;  what  is  the  value 
in  dollars  knowing  that  a  pound  of  this  precious  metal  is  estimated 
at$1718.50?  /l77S.  $5956821. 

22.  A  library  is  composed  of  75  shelves  and  each  shelf  contains  86 
Tolumes  ;  how  many  pages  are  there  in  all  the  volumes  ■.uf)p  )sing 
^ch  volume  to  contain  on  an  average  420  pages?     Ans.  2709000. 

28.  A  speculator  has  purchased  268  horses  and  274  times  a.-^  many 
sheep:  how  many  sheep  has  he  purchased?  Ans.  78482. 

24.  There  are  12  hags  of  wheat  on  a  trick,  each  bag  containing 
3  bushels:  how  many  pounds  are  there  in  the  wh^le  load,  if  the  bushel 
weighs  50  pounds?  Ans.  1800  pounds. 

25.  A  workman  earns  $8  a  week :  how  much  will  he  earn  in  7 
years?  ^ns.  .*2912. 

26., How  mdch  will  240  pieces  of  cloth,  each  containing  44  yds.  cost, 
at  $5.40  per  yard?  Ans.  $57u24. 

27.  How  many  pair  of  shoes  can  be  made  in  265  days,  in  a  factory 
in  which  86  pair  can  be  made  in  1  day  ? 

28.  If,  at  one  load,  a  span  of  horses  can  draw  2997  pounds;  how 
many  pounds  can  they  draw  in  827  loads  ? 

29.  A  field  of  7  acres  of  land  yields  45  bushels  oats  per  acre ;  what  is 
the  value  of  the  crops  of  the  7  acres  at  $0.40  a  bush.  ?    A>is.  $126. 

30.  Supposing  a  sheep  gives  6  pounds  of  wool  a  year;  how  many 
pounds  will  28  sheep  give  in  3  years  and  what  sum  would  it  bring  at 
24  cents  per  pound  ?  '  •   -4ns.  $120.96. 

31.  What  is  the  value  of  the  crop  of  a  field  containing  4  acres,  if  aa 
acre  yields  62  bush,  oats  worth  45  cents  per  I  us  . ?  Ans.  II 160  cis. 

82.  A  laborer  thrashes  45  sheaves  of  wheat  per  day,  giving  15 
pecks;  how  many  sheaves  could  14  laborers  thrash  in  9  days,  and 
what  would  be  the  quantity  of  grain  obtained? 

Ans.  5670  sheaves  and  1890  pecks  grain. 
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CONTRACTIONS  IN   MULTIPLICATION, 

OR   iMULTIPLICATION   BY   FACTORS. 

♦55.  In  many  instances,  by  the  exercise  of  judgment,  as  it  will 
be  seen,  the  operation  may  be  very  much  ahndgeil. 

*>6  Any  number  that  may  be  produced  by  multiplying  toircth- 
er  two  or  more  numbers,  is  called  a  Composite  Number.  Thus, 
6,  15,  18,  are  composite  numbers;  for  6  =  3  X  2  ;  15  =  5  X 
3;  18  =  3  X  3  X  2. 

57.  The  Factors  of  a  number  are  the  several  numbers  which, 
multiplied  together,  produce  the  given  number.  Thus,  the  factors 
of  24  are  12'and  2(12x2  =  24);  or,  4  and  6  (4  X  6  =  24)  ; 
or  2  and  3  and  4  (2  X  3  X  4  =  24). 

NoTR. — ThQ  factors  must  not  be  confounded  with  the  jt)nr/«of  anumber.  Thus, 
the /f/cfor«  ot  which  It)  ii^  compo.*od,  are  5  and  2,  (;>  y^  2  =  \i)) ',  while  the /ifirf* 
of  which  10  is  composed  are  6  and  4,  (6  -|-  J  =  lO).  The/acio/*  are  multiplied, 
■while  tbejaar/*  are  udd'-.l,  to  produce  t:ie  number. 

Cask  I. —  To  effect  multiplication  when  the  nuiltiplier  is  a 
composite  number. 

Ex.  1.  What  will  45  acres  of  land  cost,  at  $867  an  acre  ? 

OPERATION.  Analysis—  The  factors  of  45  are  5  and  9.     Now,  if  wo  mul- 

367  t'F'b'  '•^^  cost  of  1  acre  by  5,  W'  obtain  the  cost    of  5  acres  ; 

r  and,  by  multiplying  the  cost  of  5  acres  by  the  factor  9,  we  evi- 

dently  obtain  the  cost  of  9  times  5  acres,  or  45  acres,  the  num- 

1885  bar  bought.    Hence  the  followfng 

9 

$16515  i4ns. 

^H.  Rule. — I.  Separate  the  multiplier  into  two  or  more  factors. 

II.  Multiply  the  multiplicand  l>y  one  of  these  factors^  and  that 

product  by  another ;  and  so  on,  till  (dl  the  factors  have  been  used. 

The  last  product  will  be  the  one  required. 

NoTR. — The  product  of  nny  number  of  factors  is  the  same  in  whatever  order 
they  are  multiplied.     1  hus,  4  X  5  =  20  j  and  6  X  4  =  20. 

EXAMPLES   FOR  PRACTICE. 

2.  Multiply  2745  by  28  -  4  x  7.  Ans.  76860. 

3.  Multiply  65742  by  85  =  5  x  7. 

4.  Multiply  78086  by  72  =  3  x  3  x.  8.  Ans.  5618592. 

5.  Multiply  86788  by  81.  Ans.  2979423. 

6.  What  will  56  horses  cost  at  $178  each?  Ans.  $99H8. 

7.  What  will  485  bushels  of  potatoes  cost,  at  32  cents  a  bushel? 

8.  What  will  64  yards  of  merino    cost,  at  75  cents  a  yard  ? 

9.  In  1  mile  there  are  68360  inches;  huvv  many  inches,  1st.  in  45 
miles?—  2nd.  in  54  miles?  Ans.  1st.  2851200  ; 

56.   What  is  a  composite  number? —  57.  What  are  the  factors  of  any  number^ 
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10.  There  are  S7()!>  hours  in  one  year ;  how  many  hours,  1st.  in 
84  years?—  'ind.  in  \2o  Vf-ars  ?  Ans.  1st.  7;^(i:^44  ; 

11.  A  town  Consumes  1  24H2  pounds  of  bread  in  one  day  ;  how  many 
pounds  will  the  same  consume,  1st.  in  72  days? —  2n.|.  in  96  ? 

Ans.  1st.  8y7^<04; 

12.  An  acre  of  land  costs  i|475  :  what  will  cost,  1st.  15  acres? — 
2nd.  70  acres?—  Hrd.  144  acres?  .      Ans.  Isi.  7125; 

CasE  II. —  To  cjffct  mult i plication  when  the  multiplier  is  10, 
100,  1000,  etc.  (No.  36,  1st.). 

59.  Rule. — Annex  to  the  multiplicand  as  many  ciphers  as 
there  are  in  the  muln'jjlier. 

EXAMPLES    FOR   PRACTICE   (p.  19). 

Case  III. —  To  tfffct  multiplication  when  there  are  ciphers  at 
the  right-hand  of  one  or  both  of  the  factors. 

Ex.  1.  Multiply  1400  by  80. 

OPERATION.  Analysis —VV'e  resolve  the  mnlti plica nd  into   the  factors  14 

and  100,  ant  the  nultiplier  into  thi  factors  8   and  10.     Now,   it 

1400  is  evident,  (No.  5  ),  that,  if  ihese  s  v  ral  factors   be  raulti|ilied 

HO  together,  they  will  produce  ihe  same  product  as  tlie  given  num- 

TT2U00        be rs,  1400  and  80.     Ihus,    14  X  ^  =  li2.   and   112    X    1*'"  = 

11200,  and  11200  X  10  =  112000,  the  same  result  as  In  the 

operation. 

GO.  From  the  preceding  illustration  we  derive   the  following 

KuLE.--irrit'e  the  significant  figures  of  the  multiplier  under 

those  of  the  multiplionid,  and  multiply  them  together.      To    their 

product,  annex  as  many  ciphers  as  there  are  on  the  right  of  both 

multiplicand  and  multiplier, 

EXAMPLES   FOR   PRACTICE. 
(2.)  (3.) 

Multiply          3764580  1306950000 

By                           270000  6(10800 

2635206  1045560 

752916  784170 


L0I6436600000  785215560000000 

4.  Multiply  610430  by  700500.  Ana.  427606215000. 

6.  Multiply  3070607  bv  7007000.  Ans.  21515743249000. 

6.  Multiply  2020370  by  40302000.  Ans.  814249517400000. 

7.  Multiply  twenty-eight  millions  and  four  thousarid,  bv  three  hun- 
dred and  five  thousand.  Ans.  8541220000000. 

8.  Multiply  seventy  millions  seven  thousand  and  six  hundred,    by 
eight  millions  seven  hundred  and  sixty.        Ans.  560114005776000. 

60.    Wkat  is  the  rule  to  multiply  when  there  are  ciphers  at  the  right-hand  of  the 
multiplier  or  multiplicand,  or  (joth  f 
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9.  Multiply  forty-nine  millions  and  forty-nine,  by  four  hundred  and 
ninety  thounand.   *  ylns.  24010024010000. 

10.  Multiply  one  billion  and  twenty  thousand,  by  one  thousand 
and  one  hundred.  Ans.  1 100022000000. 

11.  Multiply  ten  billions  ninety-six  thousand  and  eight  hundred, 
by  thirty  thousand  and  seven  hundred.  Ans.  30;»i)7 1760000. 

12.  Multiply  thirty  millions  ninety-thousand  and  eight  hundred,  by 
six  hundred  thousand  and  eighty.  Ans.  18056887264000. 

Case  IV. —  To  effect  TtiultipHcation  when  a  part  of  the  muU 
iiplier  is  a  factor  of  another  part, 

Ex.  1.  Multiply  7439  by  328. 

OPERATION.  ANALTSrs.— We   consider  the  multi- 

HAoCk  plier  as  separated  into  two  parts,  Z'ltena 

IVo  ^^^  ^  "'**^*'  o*"  -^20  -|-  8;  of  which  the 

^^^  em  Her  part  is  evi  Ji>ntly  a  factor  (if  the 

59512  =  Prod,  by  8  units.  larger,  since  the  32  tens,  or  320.  is  equal 

238048    =  Prod,  by  32  tens.  JP  4  <e«.  X  8      We  next  mult^iply  bj 

. •'  the  8  unit.'i,  obtaining   the   proiuct  for 

2439992=  Prod,  by  328.  that  part  of  the  multiplier.     iNow,  as 

this  product  is  the  same  as  that  by  the 
factor  8  of  the  other  part  of  the  multiplier,  we  multiply  it  by  4  Um,  >  btiiininsr 
the  product  of  the  multiplicand  by  8  X  4  tens,  or  32  tens.  These  products  of 
the  parts,  added  together,  give  the  true  product  by  328  j  and, 

Gl.  From  this  illustration  we  derive  the  following 
KuLE. — Multiplij first  hy  the  smaller  part  of  the  multiplier; 
and  then  that  partial  product  by  a  factor,  or  factors^  of  a  larger 
part ;  and  so  on-  with  all  the  parts.      The  sum  of  the  several  par- 
tial products  will  he  the  product  required, 

EXAMPLES   FOR   PRACTICE. 

■  S 

2.  ipitiply  6526  by  568.  Ans.  3706768. 

3.  M'ultiply  3785  by  721.  Ans.  2728985. 

4.  Multiply  85065  by  2432. 

5.  Multiply  236428  by  54918.  Ans.  12984152904. 

6.  Multiply  397821  by  25125. 

7.  Mukipl>  1146084  bv  24816.  Ans.  28441220544. 

8.  Multiply  5723605  by  4249784. 

Case  V. —  To  effect  the  multiplication  of  decimals  when  the 
multiplier  is  10,  100,  1000,  etc.  (No.  36,  2nd.) 

62.  E.ULE. — Remove  the  decimal  point  as  many  places  to  the 
right  as  there  are  ciphers  in  the  multiplier ,  annexing  ciphers  if 
required. 

61.  What  is  the  rule /or  multiplying  lohen  a  part  of  the  multiplier  is  a  factor  of 
another  part  ? — 62.  What  is  the  r\i\Q  for  (ffectiny  tJie  multiplication  of  decimaU 
n-hm  the  'nmltipUer  is  10,  100,  1000,  <'tc.  1 
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6.5628 

6H7.5 

32814: 

=  6.562 

x5 

4594 

-  6.56 

X 

.7 

+  2 

525 

=  6.5 

X 

.08 

+  5 

39. 

=  6. 

X 

.006 

+  3 
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EXAMPLES   FOR   PRACTICE  (p.  20  and  21). 

Case  VI. —  To  effect  the  multiplication  of  decimals  when  it  is 
not  necessary  that  all  the  decimal  places  of  the  product  should  be 
retained. 

Ex.  1.  Multiply  6.5628  by  5.786,  retaining  only  three  decimal 
places  in  the  product. 

Analysis. — We  reverse  the  order  of 
the  fii>:ures  of  the  multiplier  and  write 
thera  under  the  multiplicand  ;  and,  since 
thou-andths  is  the  lowest  decimal  figure 
to  be  retained  in  the  product,  we  place 
the  units'  figure  of  the  multiplier  under 
thj  thousandths'  figure  of  the  multipli- 
cand. Then,  the  unit  of  the  product  of 
any  ligureoi  the  inuitiplicarid  by  the  fig- 
37T972"  Product.  ^'^:«  ^^"  »^«  m"l'n>li«r  that  falls  under  it 

w;ll  be  thousandths.  When  there  are 
r:gi)res  in  the  multiplicand  on  the  right 
of  that  immediately  above  the  figure  of  th  ;  multiplier,  their  product  by  the  latter 
figure  being  oxuresscd  in  units  of  lower  orders  than  thousa-dths,  may  be  neg- 
lected, except  for  the  purpose  of  finding  what  must  be  carried  to  the  thousandth* 
figure  from  their  product. 

63.  From  this  illustration  we  deduce  the  following 
RuLK. — I.    Write  the  multiplier,  with  the  order  of  its  figures 
reversed,  and  with  the  imits^  place  under  that  figure  of  the  multi- 
plicand which  is  the  lowest  decimal  to  be  retained  in  the  product. 

II.  Find  the  product  of  each  figure  of  the  multiplier  by  the 
figures  above  and  to  the  left  of  it  in  the  multiplicand  increasing 
each  palatial  product  by  as  many  units  as  would  havebeen  carried 
from  the  rcj/'cted  part  of  the   multiplicand,   and  one  more  when 

the  highest,  figure  in  the  rejected  part  of  any  product  is  5,  or  greater 
than  5  ;  and  write  these  partial  products  vjith  the  lowest  figure 
of  each  in  the  same  column. 

III.  Add  the  partial  products,  and  from  the  right-hand  of  the 
result  point  (ff  the  required  number  of  decimal  figures. 

NoTR. — 1.  Fhould  the  number  of  deciraal.places  in  the  multiplicand  be  less 
than  the  number  requir  d  in  the  product,  supply  the  deficiency  by  annexing 
ciphers. 

2.  To  obtain  the  number  to  be  carried  to  each  contracted  partial  product,  it 
is  generally  necessary  to  multiply  (mentally)  only  one  figure  at  the  right  of  the 
figure  abovo  the  multiplying  figure  ;  but  when  the  figures  are  large,  the  multi- 
plication i-hould  commence  at  least  tioo  places  to  the  right. 

Z.  When  the  number  ot  units  in  the  highest  order  of  the  rejected  part  of  the 
product  is  between  6  and  15,  we  carry  1 ;  if  between  15  and  25,  we  carry  2; 
if  between  26  and  35,  we  carry  3  ;  and  so  on. 

63.    Mliat  is  the  rule /or  effecting  the  multiplication  of  decimals,  when  it  is  not  . 
n'ceHnnry  th.t  all  the  decim  il  plates  of  the  product  shotdd  be  retaincdf 
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EXAMPLES   FOR   PRACTICE. 

2.  Multiply  472.35  by  64.3645,  and  3.657389  by  0.0586423,  re- 
taining, in  the  first,  2  decimal  places,  and,  in  the  second,  5  decimal 
places. 

OPERATION.  OPERATION. 

472.350  3.657389 

6463.46  3246350.0 

2834100  182869 

18^940  10972 

14170  2194 

2834  146 

189  7 

23  1 


3040.256  1.96189 

3.  Multiply  751.2037  by  38.7136,  retaining  3  decimal  places  in  the 
product.     •  Ans.  29081.801. 

4.  Multiply  36.275  by  4.3678,  retaining  1  decimal  place  in  the 
product. 

5.  Multiply  843.7527  by  8634.175,  retaining  only  the  whole  num- 
bers in  the  product.  Ans.  7285109. 

6.  Multiply  4256.785  by  0.00564,  retaining  only  3  decimal  places 
in  the  product. 

7.  Multiply  73.27593  by  0.075325,  carrying  out  the  product  to  the 
seventh  decimal  place.  Ans.  5.5195095. 

8.  Multiply  1.7323152  by  3962.57302,  retaining  8  decmial  places 
in  the  product. 

PRACTICAL  PROBLEMS  COMBININa  ADDITION,  SUBTRAC- 
TION, AND  MULTIPLICATION. 

1.  The  hide  of  an  ox  costs  $6.15;  it  requires  $2  worth  of  bark, 
9  quarts  of  oil  at  $0.18  a  quart,  and  $0.60  for  labor  to  prepare  it. 
Required  the  gain  if  it  be  sold  afterwards  for  $12.75? 

Anat.ysis.— The  whole  cost  of  th-  hide  ='$6.15 -f  ^2+  ($0.18  X  9  =  $IM) 
-\-  ;p0.60  =  $10.37  ;  $12.75  —  $1 0.37  =«=  Ana.  $2.38  gain. 

2.  A  muslin  manufacturer  sold  in  one  year,  540  pieces  of  it,  viz. : 
170  pieces  to  Montreal  merchants;  85,  to  Quebec  merchants;  130, 
to  Toronto  merchants;  and  the  remainder  to  Ottawa  merchants: 
what  is  that  remainder  ?  Ans.  155  pieces. 

3.  A  man  bought  25  barrels  of  flour  at  $5.50  a  barrel,  and  40  bar- 
rels of  apples  at  ."i?3  a  barrel ;  what  was  the  cost  of  all  ?  Ans.  $257.50. 

\/    4.  I  paid  for  building  my  house  $1889.   for  my   farm   3  times  as 
*  much  less  $892,  and  for  my  furniture  $140   more  than  I  paid  for 
buildmg  my  house ;  how  much  did  I  pay  for  all,  and  for  each  ? 

A?is.  $4775  ;  $2029  ;  and  $8693. 
6.  A  young  man  receives  $1000  salary,  anti  pays  $180  for  board, 
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■$215  for  clothing.  $120  for  books,  and  $165  for  other  expenses:  how 
much  can  he  save  in  4  years  ?  .4ns.  $1280. 

6.  A  niprchant  soM  75  yards  of  cloth  at  $2.47  per  yard  ;   he  re- 

^  ceivea  in  payment  132.25  yards  of  linen  at  $0.92,  and  a  hill  of  $63. 58  ;j^ 
;liow  much  will  the  riverchant  receive  ?  Ans.  Nothing. 

7.  A  book-eller  made  an  invoice  of  books  as  follows:  125  vol- 
umes at  $1.20;  248  at  $0.90;  136  at  $0.6 7  ;  and  275  at  $0.50; 
wliat  is  the  amount  ot  his  invoice  ?  '  Ans.  $601.82. 

8.  Leo  has  $127  ;   i'eter,  3  times  as  much  minus  $205  :   and  John 
has  as  much   as  Leo  and  Peter  together  :    how   much  have  Peter  J)^ 
and  John  respectively,  and  how  much  have  thev  all  ? 

Ans.  Peter.  $176;  John,  $3*03  ;  and  all.  $600. 

9.  A  merchant  bought  15  pieces  of  blue  cloth,  each  containing  37 
yards,  and  12  pieces  of  black  cioth.  each  containing  34  yards  ;  how 
niaiiy  yards  of  cloth  did  he  buy  of  the  tvvo^inds  altogether  ? 

10.  If  a  cow  cost  $28.  a  horse  6  times  as  much,  and  a  farm  9  times 
as  much  as  the  cow  and  horse  together,  minus  $112;  how  much 
more  will  the  farm  cost  than  5  liorsesand  12  cows,  at  the  same  rate  ? 

11.  A  wholesale  grocer  bought  95  barrels  of  salmon  at  $10.50  a  y 
barrel  ;  he  sold  ^4  barrels  of  them  at  $12  a  barrel,  and  the  remainder  ^ 
at  $9  a  barrel :  how  much  did  he  gain  or  lose  ?  Ans.   Gained  $109.50. 

12.  If  an  acre  of  land  produces  yeariy  362  poun.is  of  flax  and  11 
bu.^'iiels  of  seed  ;  it  is  required  to  know  now  many  pounds  of  flax  and 
how  many  bush,  of  seed  will  7  acres  produce,  and  how  much  will 
the  whole  be  worth,  if  the  flax.be  sold  at  $0.18  a  pound  and  the  seed 
at  $2.50  per  b'ush.  ?  Ans.  25;U  pounds  flax  ;  77  bush,  seed;  $648.62. 

13.  In  a  dairy,  th^e  are  27  milch  cows  wh  ch  give  each,  on  an 
average,  108  pounds  of  butter  ;  what  sum  will  the  dairy-man  make 
in  selling  his  butter  at  $0  18  a  pound  ?  Ans.  $524*88. 

14.  A  farmer  desires  to  manure  afield  of  I  2  acres  of  land  with 
manure  worth  $4  the  hundred  weight,  and  pays. $1.45  for  cartage  per 
hundred  weight ;  how  much  will  it  cost  him  to  manure  his  fleld, 
supposing  he  requires  2  hundred  weight  per  acre  ?   ,.4ns.  $130.80. 

15.  A  cabinet  maker  earns  daily  $1.55  ;  his  wife,  $120  :  and  his  ^ 
three  sons,  $0.65  each  ;  how  much  can  he  lay  by  every  week,  the  ^ 
daily  expenses  of  the  whole  family  being  $2.6.s  ?  Ans.  $9.44. 

16.  A  lends  B  $19560,  B  lets  A  have  bank  stock  to  the  amount  of 
$3892,  a  farm  4  times  as  much  as  the  bank  stock-$199.^,  and  pays 
the  remainder  in  cash  ;   how  much  cash  did  B  pay  A  ?    Ans.  $2098. 

17.  A  jeweller  bought  a  certain  quantity  of  ivory  at  the  rate  of 
of  $0.78  per  pound  ;  had   he  bought  6  poun.is  more,  the  cost  would  v^ 
Lave  been  increased  one  eighth  ;  how  much  did  he  pay  foV  his  iv(  ry  t  /\ 

18.  The  repairs  and  superintendence  ot  a  railroad  tract  cost  yearly 
$993  per  miie  ;  the'  expenses  for  Improvements  come  to  $4342.60  : 
besides  the  company  pays  $626.40  for  administration  purposes  and 
other  items  ;  required  the  total  yearly  expenditure  for  a  track  132 
miles  long  ?  Ans.  $136045. 

19.  A  plumber  furnishes  three  kinds  of  zinc  pi{)es  :  the  diameter 
of  the  first,  is  2  inches  at  $0.32  per  yard  ;  the  .>-•  c  ^nd,  5  inches  at 
§0.64  j  and  the  third,  8  inches  at  $0.96  per  yard.     The  firit  kind   is 
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99  yards  long  which  is  20  yards  more  than  the  second  and  34  more 
than  the  third  j  what  sum  must  be  paid  to  the  phimber  for  his 
pipes  ?  A}is.  $1-14.6-1:, 

20.  A  handkerchief  manufacturer  bouglit  78  packages  of  thread, 
of  wliich  40  are  warp,  at  110.90  per  package,  and  3d  weft,  at  $10.55, 
He  pays  $0.85  per  dozen  for  weaving  and  .1^26.30  for  sel  ling  expenses; 
what  will  be  his  gain,  knowing  taat  he  has  made  64-0  doaeu  of 
handkerchiefs,  and  aold  them  at  the  rate  of  $2.58  per  dozen? 

.4  ns.  $24 1. 


DIVISION. 

64.  Division  is  the  process  of  finding  how  many  times  one 
number  is  contained  in  another ;  or  the  process  of  finding  one  of 
the  factors,  the  product  and  the  other  factor  being  known.   Thus, 

To  divide  12  by  3,  is  to  seek  a  number,  which,  being  multiplied  by 
3,  gives  12  for  product ;  or,  to  find  by  what  number  3  must  be  multi- 
plied, to  obtain  12  m  the  product. 

The  product  is  called  Dividend,  the  known  factor,  DivlSDr, 
and  the  factor  sought.  Quotient. 

When  the  dividend  does  not  contain  the  divisor  an  exact  number 
of  times,  the  part  of  the  dividend  left  is  called  the  Kciliuiiidtir, 
and  must  be  less  than  the  divisor. 

Case  I. —  To  divide  when  the  divisor  does  not  exceed  12. 

KoTR. — When  the  process  of  dividing  is  carr  ed  on  in  the  mind,  and  the  quotient 
only  is  sot  down,  the  operation  is  called  Short  Division. 

Ex.   1.  IIow  many  times  is  7  contained  in  994? 

OPERATION'.  A\ALY3r?. — We  wr'te  tho  divisor  on  the 

.  nai  r>-    -J       1  left  of  the  dividend  with  a 'ine  between  thein 

Divisor   7  )   994  Dividend.  ^^^^  an  .ther  line  beneath  the  dividend;  then, 

beginning  at  the  left-hand,  we  saj  :  7  is  cou- 

142  Quotient.  tained  in  9,  1  time,  and  t  hundreds  remain- 

ing; we  write  the  1  directly  under  the  7,  it3 
dividend,  for  the  hun  trecU  figure  of  th'e  (quotient.  To  9,  the  next  figure  of  the 
dividnd.  whi-h  is  tens,  we  unte  the  2  h  m  ireds  remaining,  whi -h  equal  29 
lon«,  in  whi  h  we  find  the  divisor  7  to  bo  contained  4  times,  and  I  ten  remaii.ing ; 
we  write  thg -i  for  thWe/tV  (igure  in  the  quotient,  and  the  1  ten  remaining, 
equals  10  units,  whioh.  united  to  4,  the  last  fii^ure  of  the  dividend,  make  1-4 
units;  in  14  units,  7  is  contained  2  time?;  writing  the  2  for  the  uniU'  tiguie  of 
the  quotient,  we  have  142  for  the  entire  quotient. 

65  PtULK. — I.  Write  the  divisor  at  the  left-hand  of  the  divi- 
dend, with  a  line  between  them,  and  draw  a  horizontal  line  beneath 
the  diiridend. 

Ci.  What  is  divis5t>n  ?—  W.'i'it  in  the  dividend  ?—  The  divisor?—  The  quotient  7 
—  Tlie  remainder  ?—  Go.    \Vk:d  is  the  rdlQj'or  short  division  V 
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IT.  Beginniny  at  the  left^  divide  each  term  of  the  dividend  by 
the  divisor,  and  write  each  quotient  figure  under  its  dividend. 

-til.  If  there  he  a  remainder  after  dividing  any  figure,  consider 
it  as  prefixed  to  the  next  term  of  the  dividend,  and  divide  as 
before. 

IV.  Should  any  partial  dividend  be  less  than  the  divisor,  write 
a  cipher  in  the  quotient,  and  prefix  the  number  to  the  figure  of  the 
next  tower  order  in  the  dividend,  and  divide  as  before. 

V.  If  there  be  a  remainder  after  dividing  the  last  figure,  place 
it  after  the  quotient,  and  write  the  divisor  under  it. 

NoTR.—B  skies  tho  usual  sign -J-,  division  is  also  indicated  by  writing  the 
dividend  ubove,  and  the  divisor  below  a  short  horizontal  line  -,  thus  |-  =  2. 

Proof. — Multiply  the  divisor  and  quotient  together,  and  to 
the  product  add  the  remainder,  if  any;  if  the  result  obtained  be 
equal  to  the  dividend,  the  work  is  correct. 

NoTR  — Tiiis  method  of  proof  fullows  from  division  being  the  reverse  of  multi- 
plication. (1)4). 

EXAMPLES    FOR   PRACTICE. 

2.  Divide  8154  by  6. 

OPERATIOX. 

Divisor  6  )  8154  Dividend. 
1359  Quotient.  . 


PROOF. 

1359  Quotient. 
6  Divisor. 

8154  Dividend. 


(3.) 
5  )  714325 


(4.) 
3  )  8937 ()3 


(5.) 
7)  949112 


(6.) 
4  )  562845 


142865 


135587f 


7.  Divide  6375  by  5. 

8.  Divide  5592  bv  6. 

9.  Divide  98776  by  8. 

10.  Divide  174321  by  9. 

11.  Divide  1643784  by  12. 

12.  Divide  46215796  by  11. 

13.  Divide  63412632  by  12. 

14.  Divide  2271582  by  7. 

15.  Divide  11357912  by  5. 

16.  Divide  4056360  by  9. 

17.  Divide  12980400  by  8, 
is.  Divide  42084795  by  6. 

19.  Divide  4507060  by  12. 

20.  Divide  15023520  by  11. 


Quotients. 

1275. 

932. 

12347. 

19369. 

136982. 

4201436. 

JKem. 
5. 
2. 
6. 

3. 
4. 
6. 
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PRACTICAL  PROBLEMS. 

1.  Nine  yards  of  silk  velvet  cost  $72;  how  nuicli  did  it  cost  a 
yard  ? 

AxALYSis. — If  the  price  of  a  yar  J  were  known,  in  multiplying  it  by  9,  we 
would  obtain  $72;  therefore,  72  is  a  prodiie)  h  ivino:  for  fictors  9  and  the  price 
of  a  ya-d.  Then,  in  dividing  the  produf;t  72  by  'he  factor  Vt,  we  obtain  the  priee 
of  a  yard  ;  72  -4-  ;»  =  Ans.  $8.  Or  ag-dn,  as  9  yards  wst  ■?72,  I  yard  will  cost 
9  times  less,  beciuse  there  are  9  times  less  yards;  ihen,  in  div  ding  72  by  9,  we 
obtain  tha  price  of  a  yard. 

2.  If  5  shillings  make  a  dollar  ;  how  many  dollars  in  8890 
shillings?  Ans.  1 77<S  dollars. 

3.  A  gentleman  divided  $89622  equally  among  his  9  children  ;  how 
much  did  each  receive?  Ans.  $9;»58. 

4.  How  many  barrels  of  flour,  at  $8  a  barrel,  can  be  bought  for 
$680?  ylrts.  85  barrels. 

5.  If  12  inches  make  one  foot;  how  many  feet  in  7501464  inches? 

6.  Eleven  horses  were  sold  for  .$25ol  ;  what  was  the  average  sum 
received  for  each  ?  Ans.  $281. 

7.  A  boy  spent  in  one  month  260  cents  for  oranges,  givino;  4  centa 
for  each;   how  many  oranges  did  he  buy?  Ans.  65. 

8.  A  carpenter  worked  11  months  for  $572  ;  how  much  did  he  re- 
ceive a  month  ?  Ans.  .$52. 

9.  If  maple  is  worth  $6  a  cord ;  how  many  cords  will  be  had  for 
$1152?  ^  A/7S.  192  Cords. 

10.  A  person  wishes  to  distribute  168  apples  equally  among  4  boys 
and  3  girls;  how  many  will  each  of  them  receive?  Ans.  24. 

Case  II. —  To  divide  when  the  divisor  exceeds  12. 

NoTR. — When  the  whole  process  of  division  is  written,  the  opeiation  is  termed 
Long  division. 

Ex.  Divide  4738  by  34. 

OPERATION.  .Analysis.— Taking  47  han- 

Divisor.  Divd'd.  Quotient.        ^''^^  ^'"'  ^^'  ^/"^-  P'""'!''-   '^Y-' 
'->±  \  47-^«  ^  1  •^Qi2  <i«°^''  ^e  s  'y  =  '^^  ^«  cnt  lined  m 

oi  )  4M»  {^  A 0^3^.  47^  1  time.     The  1  we  write   in 

34  the  q-iotient;  34   X    1   ~   34, 

2nd.  partial  dividend     133  Yy^'KT  V-}^"  ""^er  the  47; 

^  ,^2  47— 34  =  13,  towhich  bringing 

down  the  next  figure  of  tho  di- 

ord.  partial  dividend       318  vidend,  whichis  3.  wefirm  iSS; 

30g  34  in  133,  3  times.     The  3    we 

— —   „  .     ,         write  in  the  quc.tient ;  34   X    3 

12  Kemainder.  ^  102,  whi;-h  we  write  under 

the  133;   l-;3   —    lOJ  =  31,   to 

which  bringing  down  the  next  figure  of  the  divi.Iend,  we  fo  m  318  ;  34  in  318,  9 

times.     The  9  we  write  in  the  quotient;  3i  X  9  =  30rt,   which  we  write   under 

the:-!18;  318  —  3i  6  =  12,  a  remainder,   or   a   part  of  the  dividend   left   undi* 

vided,  which  we  write  in  the  quotient  with  the  divisor  below  it,  thus  completing 

the  division. 

06.  Rule. — I.  Write  the  divisor  and  dividend  as  in  short  di- 
vision, and  draw  a  curved  line  at  the  right-hand  of  the   dividend. 

66.   Whot  is  (h'i  rule  to  divide  when  the  divisor  exceeds  12  ? 
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II.  Take  for  the.  first  partial  dividend,  the  least  ninnher  of 
figures  on  the  left  that  will  contain  the  divisor,  and  place  the  quo- 
tient on  the  right, 

III.  Multiply  the  divisor  hy  this  quotient  figure,  place  the  prod- 
uct under  the  partial  dividend,  subtract,  and  to  the  remainder, 
annex  the  ntxt  term  of  the  dividend,  for  the  second  partial  div- 
idend. 

annex  the  next  term  of  the  dividend,  for  the  second  partial  divi- 
dend,-^ 

IV.  Divide  as  hpfore,  until  all  the  figures  of  the  dividend  have 
been  brought  doivn  and  divided. 

V.  If  any  partial  dividend  will  not  contain  the  divisor,  place 
a  cipher  in  the  quotient,  and  bring  down  the  next  figure  of  the 
dividend,  and  divide  as  before. 

VI.  If  there  be  a  remainder  after  dividing  all  the  figures  of  the 
dividend,  it  must  be  written  in  the  quotient,  with  the  diinsor 
underneath. 

Notes.— 1  If  nny  remainder  be  equal  to,  or  greater  than  the  divis  r,  the  cor- 
responding figure  in  tho  quotient  is  too  smad. 

2.  If  the  product  of  the  divisor  by  the  quot'ent  figure  be  greater  than  the 
partial  dividend,  the  quotient  figure  is  too  large. 

Proof. — It  is  the  same  as  in  short  division. 

DIVISION    ACCORDING    TO    THE    FRENCH    METHOD. 

Ex.  Divide  11812  by  72. 

OPERATION  OBSi-RVATroy.— We  see  by  the  ex- 

ample in  the  margin,  that  the  divisor 
Dividend  11812  (72  Divisor.  ig  placed  on  the  right  of  the  dividend, 

72  164-*-  Quotient,      and  the  quotient  below  it.    This  mode 

j^  7  2^  •      gives  the  work  a  more  compact  and 

^"^  neat   nppearance,   and  possesses  the 

432  advant  go  of  having  the  figures  of  tho 

292  '  quotionl.  near  the  divisor,  by   which 

rtOQ  mea^is,  the  practi.^al  difficulty  of  mul- 

tiplying  the  divisor  by  a  figure  placed 
4  Remainder.  at  a  distance  from  it,  is  removed. 

ABBREVIATION  OF  LONG  DIVISION. 

OT.  By  the  following  method,  v^e  avoid  writing  the  products 
in  long  division,  as  in  the  example  of  Case  II,  above. 

Ex.  1.  Divide  8764  by  365. 

OPERATION.  Analysis.— In  this  operation,  we  say  :  3  is 

contained  2  times  in  H;  we  wr'te  2  at  the  quo- 

365)  876.4  (  z4  ^^^^^   j^„^l  mu'tiply   the   divisor  saying:   2 

146  4  times  5  are    10,  which  subtracted  from  16 

...  4    remainder.  (because  wo  increase  the  fi  by  10),  leaves  6 

and  carry  one;  2  times  6  are  12  and  1  is  13, 

which  subtracted  from  17  leaves  4  and  carry  I  ;  again  2  times  3  are  6  find  1  is 
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7,  which,  subtracted  from  8,  leave  i ;  we  bring  down  the  4  to  form  the  second 
partial  dividend.  Then  3  in  14  ia  contained  4  times,  which  we  write  at  the 
quotient,  and  multiply  365  by  it;  we  subtract  the  product  from  the  second  par- 
tial dividend  in  a  similar  manner;  there  remains  4  which  is  to  be  'added  to  tlie 
proof.    Uenco  the  following 

Rule. — I.  Obtain  the  first  figure  of  the  quotient  in  the  usual 
manner.  , 

II.  Multiply  each  fi'jure  of  the  divisor  hy  this  quotient  figure, 
subtract  from  the  first  partial  dividend,  and  write  underneath  the 
remainder. 

III.  At  the  right  of  the  first  remainder,  ann^x  the  next  figure 
of  the  dividend,  for  a  new  partial  dividend,  and  proceed  as  with 
the  former,  till  the  work  is  finished. 

Observation  1. — When,  after  having  employed  all  the  figures  of 
the^^ividend,  there  is  ntill  a  remainder,  we  may  reduce  this  remainder, 
firefly  in  tenths  by  adding  a  cipher  at  the  right  of  it,  and  continue 
the  division;  but  then,  as  we  cannot  have  any  more  units,  we  place  a 
point  at  the  quotient.  When  we  continue  the  division,  the  second 
remainder  is  reduced  into  hundredths  by  the  addition  of  another  cipher: 
but  place  no  more  points  at  the  quotient,  the  units  being  indicated  by 
ihe  order  tliey  occupy.  (Nos.  27  and  31.) 

Ex.  Divide  679  by  28. 

OPERATION.  AxALYSis. — After  the  division,  there  remains  7; 

OQ  \   ^70  /')<  0(^  we  reduce  this  remainder  to  tenths  by   writing   a  ci- 

zo  )   bl  J  (24.25  pher  at  the  right-hand  of  it,  and  we  place  a  point  at 

i  1 9  the  quotient,  and  then  proceed  a'  before.  But  as  there 

Yo  reraa  ns  yet   14    tenths,  we  reduce  this  number  to 

*,.„  hundredtlis  by  the  addition  of  another  cii>her.     Mul- 

*'*^  ti plying  and  subtracting  as  bef)re  we  find  that  nothing 

reip;niis.    IJeuce  we  conclude  that  24.23  is  the  correct 

quotient  of  fi79  by  2^,  as  shown  by  the  proof. 

llad  tliere  been  another  remainder,  we  would  have  added  one  more  cipher. 
Thas,  we  can  carry  the  approximation  to  any  order  of  decimal  unity. 

Observation  2. — When  the  dividend  is  smaller  than  the  divisor, 
we  first  place  a  cipher  and  a  point  at  the  quotient  to  sii^DJfythdt  there 
are  no  integers  or  whole  numbers;  then  we  reduce  ths  diviJead  tv> 
tenths,  hundredths,  &c.  (No.  36.),  and  proceed  as  before. 

Ex.  Given  6  to  be  divided  by  25 ;  what  will  be  the  operation  ? 

OPERATION.  Analysts — Having  disposed  the  terms,  we  say :  25 

'^K  \    '  n      r  (\  OA  in  6  is  not  contained,  we  write  a  cipher  and  a  point  at 

z5  )  b.O      (  U.24  ^j^g  quorient.     Then  we  reduce  the  6  units  in  tenths 

i  00  by  placin:^  a  ci  her  at  the  right-hand  of  it,  and  say  : 

0  25  m  60  is  contained  2  and   10   tenths  remain.     Wo 

reduce  them  into  hundredths  by  the  addition  of  a  ci- 
pher, and  say  :  25  in  100  is  contained  4  times,  and  nothing  remain;  therefore, 
0.24  hundredths  is  the  quotient  of  6  divided  by  25  units. 


L>iv  sio: 
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Use  op  divisIi>n. — Division  serves  to  divide  a  number  into 
equnl  parts  ;  to  render  it  a  certain  number  of  times  smaller  ;  to 
fii'd  how  many  times  a  number  is  contained  info  another  ;  to  find  by 
what  number  must  a  given  number  be  multiplied  to  produce  another 
given  number.  Division  serves  also  to  find  the  value  of  the  unity 
when  a  certain  given  number  of  units  or  parts  of  units  are 
known,  as  for  instance,  the  buying,  the  selling  price  of  a  yard, 
the  gain  or  loss  (fa  yard,  &c.  &c.  ;  to  find  the  number  of  units 
knowing  their  whole  value  and  that  of  the  unit,  as  for  instance, 
the  number  of  days  that  a  laborer  mu.st  work  to  cam  a  certain 
sum  ;  and  lastly,  to  find  how  many  units  there  are  in  a  number 
which  expresses  subdivisions  of  this  unit,  such  as  to  find  how 
many  hours  there  are  in  any  given  number  of  minutes,  &c. 

We  know  generally  that  the  solution  of  a  problem  requires  a 
division  when  the  value  of  sevend,  units,  or  parts  of  units,  are  given, 
to  find  only  one;  Ov,  when  the  value  of  the  unit,  and  several 
unlis,  or  parts  of  units  being  given,  we  seek  the  number  of  units  or 
parts  of  units. 

EXAMPLES   FOR  PRACTICE. 
1.  Find  ho7/  many  tiinea  is  72  coritaias.l  in  23533. 


OPERATION. 

PROOF  BY  MULTIPLICATION. 

Divid'd. 

327 

Qi 

otient. 

Divisor.  72  )  235U6 

(  327  QuotienI 

;, 

72 

Di 

visor. 

216 

654 

199 

2289 

144 

23544 

556 

52  Remainder* 

604 

23596 

Di 

vidend. 

52 

Remainder. 

Quotients 

Rem. 

2. 

27989 

- 

•- 

16 

1746 

3 

3. 

88582 

- 

•~ 

18 

2143 

8 

4. 

405683 

- 

•— 

20 

20284 

3 

6. 

743241 

- 

- 

25 

16 

6. 

954992 

- 

- 

30 

31833 

2 

7. 

17H469 

_ 

- 

36 

21 

8. 

497699 

- 

- 

40 

12442 

19 

9. 

218579 

— 

_ 

42 

11 

10. 

611286 

- 

- 

47 

13006 

4 

11. 

41126 

■  _ 

_ 

49 

15 

12. 

4326  5 

- 

- 

50 

8652 

5 

13. 

845002 

_ 

_ 

53 

23 

14. 

867532 

-: 

- 

59 

14703 

55 

15. 

876701 

~ 

- 

60 

41 

56 
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4963 

940025 

445124 

4728 

3900G 

1679407 

4306404 

167008 

7456029 

6717890 


67980 

432101 

470896 

680094 

666648 

767642 

124674 

964321 

7246579 

7890645 

9120128 

6K7621 

3466604 

4268901 

2486930 

4107129 

81267904 

69267421 

89064010 

694735210 

468904008 

389006753 

86742807 

707070709 

654380316 

987654321 

8606000041 

61247680241 

74238961401 

9649646664 

8674289646 

4247698734 

63.24.i0086 

45680108007 

37894216118 


Quotients. 

Rem, 

64 

77 

4a 

68 

61 

70 

6358 

64 

75 

3 

79 

493 

59 

80 

47 

85 

50663 

4i> 

87 

65 

.  90 

82844 

69 

98 

88 

)  decimals  in  the  quotient. 

Quotients. 

Rem. 

96 

708.12 

48 

69 

6262.33 

23 

72 

16 

67 

10150.65 

45 

441 

1511.67 

153 

386 

380 

126 

989.47 

78 

216 

4464.44 

196 

612 

328 

367 

21500.39 

187 

637 

153 

4691 

146.58 

1422 

1279 

240 

1467 

2909.95 

435 

7614 

4532 

7614 

539.41 

6126 

6174 

3592 

7186 

9639.21 

5794 

7908 

184 

^  9087 

76453.74 

7462 

7064 

6768 

8004 

48601.54 

2684 

8906 

5914 

4260 

165979.03 

4120 

49060 

37440 

49066 

20129.09 

39106 

60041 

49042 

74085 

826721.74 

13310 

48647 

11893 

42867 

225106.64 

32712 

74551 

48424 

94672 

44867.52 

88056 

59866 

46810 

300452 

152037.95 

1 85360 

987684 

88784 

DIVISION. 
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DIVISION  OF  DECDIALS. 


Ex.  1.  Divide  3.456  by  2.4. 


OPERATION. 

2.4  )  3.456  (  1.44 

24_ 

105 

96_ 

96 

96 


Ans. 


Analt^'S. — We  divide  as  in  whole  num- 
bers j  and,  sin^e  the  divis'T  and  quotient 
are  the  two  fuctors,  wh'ch,  being  multi- 
plied together,  produce  the  d  vidend,  we 
point  off  two  deciiu.il  figures  in  t  le  quotient, 
to  make  the  number  in  the  two  factors  equal 
to  the  number  in  tho  product  or  dividend. 


Ex.  2.  Divide  0.525  by  7.5. 


OPERATION. 

7500  )  525.00  (  0.07. 
525  00 


Analysis. — As  the  decimal  places  in  the  div- 
idend ex  ;eed  those  in  tho  Jivisor,  we  make 
themojuiil  bv  innexing  two  oiphera  to  the 
divisor;  iind,  hiiving  prucce<ied  in  the  division 
as  in  Obs.  2,  p.  54.  wo  fin  1  the  qaotient  to  be 
0  07,  or  0  unit  7  hundreaths. 


6T.  From  the  preceding  illustrations  we  deduce  the  following 
Pule  I. —  Divide  as  in  whole  numhers,  and  point  off  a&  many 
decimals  in  ilw  quotient  as  the  decimals  in   the  dividend  exceed 
ihosf  of  the  divisor  ;  but,  if  there  are  not  as  many^  supj)ly  the  de- 
ficiency by  pnjlcing  ciphers. 

Or,  r 

Rule  II. — If  the  dividend  and  divisor  have  not  the  same 
nvmher  of  decinvds,  annex  ciphers  at  the  right-side  of  the  term 
which  has  the  (east,  so  that  it  may  have  as  many  decimal  figures 
as  the  other  ;  then  divide^  without  any  regard  to  the  pointy  as  in 
whole  numbers. 
NoTB  1.— To  divide  decimals  by  10,  100,  1000,  etc.  (No.  37). 

Proof. — The  proof  is  the  same  as  in  division  of  whole  num* 
bers. 

EXAMPLES   FOR  PRACTICE. 


Quotients. 

Rem. 

3. 

79.1 

2.5 

31.64 

4. 

07.8632 

16.4 

4.174 

96 

6. 

2.3421 

42.2 

0.055 

211 

6. 

0.338 

0.15 

8 

7. 

14. 

0.7852 

17. 

6516 

8. 

0.21318 

8.34 

463 

9. 

10.85 

0.0775 

140. 

10. 

0.1728 

0.012 

67.    Whtt  is  the  rule  for  the  diviaion  of  decimals  f 

3* 
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To  calculate  witli  five  decimals  in  the  quotient. 


11. 

16.6 

12. 

^0.72 

18. 

46.684 

U. 

79.688 

15. 

76.1284 

16. 

59.2687 

17. 

79.4 

18. 

70.8 

,9. 

29.40 

20. 

16.74 

n. 

0.7 

22. 

0.2 

2H. 

0.42 

24. 

0.009 

10.2 
16.12 
89.122 
14.244 

9.24 
91.42 

9.04 
10.08 
18.126 
17.261 

3.7 

3.2 

3.07 

0.000014 


Qiotenrs. 

■  esn. 

1.62746 

•:4 

7!0 

1.19201 

1HJ7H 

6:tM4 

8.28846 

290 

1  9;)8 

8.78318 

■    r)28 

1.62197 

1717 

0.18918 

81: 

0.13680 

210 

4 

PRACTICAL  PROBLEMS. 

1.  If  45  yards  of  cloth  cost  $123.75  ;   how  much  will  1   yard  cost  ? 
Analysis.  — If  !ho  price  of  a  yard  were  known,  in   multiplying  it  by  45,  we 

would  obl.iin  $123.76  j  therefore,  5r]3.75  is  a  riroduH  haviiior  for  factors  45  and 
the  price  of  a  yard.  Dividing  123.75  by  45,  wo  obtain  the  price  of  a  yard  = 
$123.75  -i-  45  =  Am.  $2.75. 

2.  A  laborer  earns  $2.65  per  day;  in  how  many  days  will  he  earn 
$47.70  ?  Ans.  18  days. 

Analysis'. — Ah  many  times  as  $2.65,  the  price  of  a  day's  labor,  are  contained 
In  $47.7l>,  as  many  days  will  be  required  ;  the  efuro,  in  dividing  47.70  by  ^.65, 
we  obtain  the  number  of  days  required  =  47.70  -f-  2.65  =  Ana.  18  days. 

3.  The  product  of  two  numbers  is  661045  ;  one  of  the  numbers  i 
85;  what  is  the  other?  Ans.  1177. 

4.  What  is  the  number  that,  being  multiplied  by  72  will  give  70844  ? 

5.  One  of  two  factors  is  4.75  and  their  product  4222.  i  8.  Find  the 
other  factor?  Ans.  888  8H  hundredths. 

6.  I  paid  ^806  for  196  reams  of  paper;  how  much  is  that  per 
ream  ?  .  Ans. 

7.  What  number  is  that  which  is  25  times  smaller  than  3575? 

8.  At  $0.80  per  volunje,  how  many  volumes  can  be  got  for  $69? 

9.  If  a  cord  of  mapie  wood  cost  $4.60;  how  many  cords  can  be 
bought  for  $9S9  ?  Ans.  215. 

10.  H.)w  many  sheets  of  paper  in  a  volume  in-8''  of  1280  pages? 
(The  slieet  in-<S°  contains  16  pages.)  Ans.  80. 

11.  How  many  vards  of  carpet,  at  $4.60  per  yard,  can  be  bought 
for  $676.20?  "  ilns.  147  yards? 

12.  If  68  gallons  make  a  hogshead;  how  many  hogsheads  will 
2916  gallons  make?  Ans.  32. 

13.  In  how  many  days  could  35  men  accomplish  as  much  work, 
as  one  man  in  805  days  ?  Ans.  28. 

14.  During  a  cruise  of  64  days,  a  ship  sailed  11648  miles  ;   how  far 


did  she  sail  each  day? 


Ans.  182  miles. 


DIVISION.  59 

15.  Having  multiplied  6.55  bj  a  certain  numl)€r,  we  obtaine.i 
57.8125  5  wi)at  is  that  number?  A}is.  8.75. 

16.  A  train  on  the  Grand  Trun\'  Railway  rans  62  miles  an  hour ; 
at  the  same  rate,  how  long  would  it  take  to  go  round  the  world,  tiie 
distance  being  about  2500U  miles  ?  Ans.  403  +  hours. 

17.  The  large  wheels  of  a  coach  are  15  feet  in  circumference,  the 
small  ones  6  feet  5  how  many  turns  will  each  make  in  a  distance  ol' 
140182  feet?  Ans.  Large,  9345  +  ^  ;  small,  23363  +  *. 

18.  Find  a  number  whose  product  by  0.005  would  be  0.00025. 

19.  I  bought  a  farm  containing  175  acres  for  $4375}  how  many 
dollars  did  it  cost  per  acre?  ^  Ans.  $25. 

20.  A  butcher  gave  $66  for  sheep,  at  the  ra'te  of  $3.30  each  ;  how 
many  sheep  did  he  buy  ?     ^  Ans.  20  sheep. 

21*.  How  many  pair  of  slippers  must  be  made  by  a  shoemaker,  to 
:.rn  $1.35  per  day,  if  he  be  paid  $0.15  for  every  pair  lie  makes  ? 

22.  The  annual  receipts  on  a  railroad  500  miles  long  amount  to 
$3600000.  Required  the  average  daily  receipts,  and  how  much  is  re- 
ceived per  mile  annually  ?  Ans.  Average  daily  receipts  $9863.0  m|5. 

Do  do    per  nule  $7200. 

23.  The  air  contained  in  a  puncheon  weighs  9.75  drachms;  the 
water  it  would  contain  would  weigh  7507.5  drachms  :  how  many  times 
!-  the  weight  of  the  water  greater  than  thatof  the  air?  A.  770  times. 

24.  A  charcoal  maker  places  127  cords  of  wood  in  a  kiln  wh'ich 
St  him  $580  ;  he  consumes  13  cords  of  fuel  for  the  operation,   and 

tiie  value  of  the  charcoal  obtained  is  estimated  at  $231.14,  at  the  rate 

of  $0.28  per   bushel.     Required  how  many  bushels  of  coal  have  bee4i 

roduced  by  a  cord  of  wood?  Ans.  6.5  bushels. 

25.  The  population  of  the  globe  is  about  1300860000  inhabitants; 
r^upposed  that  it  is  renewed  every  33  years  (in  Canada,  the  mear 
length  is  al»out  37  years).  It  is  required  to  know  how  many  person?, 
(lie  yearly,  daily,  every  hour  and  every  mmute?  Ans.  39420000 
persons  yearly;  10800  daily j  4500  every  hour;  75  every  minute 
(  or  5  every  4  seconds.) 

CONTRACTIONS  IN  DIVISION, 

OR  DIVISION   BY   FACTORS. 

Case  I. —  To  divide  when  the  divisor  is  a  composite  number. 
Ex.  1.  Divide  $1596  equally  among  28  persons. 

OPERATION.  Analysis.— The  factors  of  28  are  4  and  7.    We  d-viJe 

.       ,  rqc  $159(3  by  4,  and  the  resulting  quotient  by  7,  and  obtain 

4  )    I'^i^o  for  the  final  result,  57,  whicb  must  be   the  same  as   the 

7  )     ;-i99  quotient  of  1596  divided  by  4  times  1,  or  28.     AVe  might 

—^    .  have  obtained  the  same  result  by  dividing  first  by  7,  and 

o  i  Ans.  tjjQQ  by  4.     Hence  the  following 

GS.  Ru-LE. — Divide  the  dividend  hy  one  of  the   factors,  and 
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the  qiu)tienf  thus  ohfainpd,  Z>_y  a  second  factor,  and  so  on,  till  every 
factor  of  the  divisor  has  been  used.  The  last  quotient  will  he  the 
required  quotient. 

EXAMPLES    FOR  PRACTICE. 

2.  Divide  4530  by  14  =  2  x  7.  Ans.  324. 

3.  Divi.le  9774  by  18  =  3  x  6.  Ans.  543. 

4.  Divide  14560  by  35  =  5  x  7.              *  Ans.  416. 

5.  Divide  126375  by  75  =  3  x  5  x  5.  Ans.  1685. 

6.  Divide  69384  by  42,  using  its  fectorg.  Ans.  1652. 

7.  Divide  57456  by  72,  using  its  factors.  Ans.  798. 

8.  Divide  2^6792  by  84,  usiiig  its  factors.  Ans.  2938. 

9.  Divide  2962875  by  125,  using  its  factors.  Ans.  23703. 

To  find  the  true  remainder  when  there  are  several  in  the  oper- 
ation. 

E.V.  1.  Divide  10183  by  105,  using  the  factors  3,  5,  and  7,  and 
find  the  true  remainder. 

OPERATION.  Analysis.— Dividing  10 

'  *  183  by  3,  we  have  a  quotient 

6)  J^i^GA^  of  3394,  and  a  remainder  of 

6  )     3394 1   rem.  ^  undivided,  which,  being  a 

,y  V     -7F7T 1  *  *  V  *  *  r  o  *  P*^'  "^"  ^^^  Siven  dividend, 

^  )       "'o 4  X   .5  =  14  must  also  be   a  part  of  the 

96  ...  6   X   5   X   3  =  90  true   remainder.     The  3394 

103  true  rem.  ^e'"?.^  quotient  arising  from 
dividing  by  3,  its  units  are 
3  times  as  great  in  value  as 
the  units  of  the  given  dividend,  10183.  Dividing  the  3394  by  6,  we  have  a  quo- 
tient of  f)78,  and  a  reina>iider  of  4.  As  this  4  is  a  part  of  the  3394,  it  must  be 
multiplied  l)y  3  tn  ch.ingo  it  ta  the  same  kind  of  units  as  the  1.  This  makes  -a 
true  reiniiinder  of  12  ari^sing  from  diyidin<.'^by  5.  Dividing  the  <i78  by  7,  we  have 
a  quotient  of  96  and  a  remainder  of  6.  Tins  0  is  a  part  ot  the  t)78,  the  units  of 
which  are  5  times  as  great  in  value  as  those  of  the  given  dividend,  10183;  there- 
fore, to  change  this  la^t  remainder  6,  to  units  of  th^s  same  value  as  the  dividend, 
we  multiply  it  by  5  and  3,  and  obtain  a  true  remainder  of  90,  arising  foom  divid- 
ing by  7.  Adding  the  three  partial  remainders,  we  obtain  103  for  the  true  re- 
mainder.   Hence,  the 

OO.  Rule. — T.  Mm  I  fiphj  each  partial  remainder  hy  all  the 
divisors  pr>  ceding  the  one  that  produces  it. 

II.  Add  the  several  products  with  the  first  remainder;  the  sum 
will  be  the  true  remainder. 

EXAMPLES   FOR   PRACTICE. 

2.  Divide  3026  by  15,  using  the  factors  3  and  5,  and  find  the  true 
remainder.  Ans.  11. 

3.  Divide  34709  by  42,  using  the  factors  6  and  7,  and  find  the  true 
remainder.  Ans.  17. 

69.  What  »■«  the  xvXq  for  finding  the  true  remainder  ? 
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4.  Divide  5.^58  by  84,  using  the  factors  3,  4,  and  7,  and  find  the 
true  renminder.  .4ns.  62. 

5.  Divide  9;>78147  by  90,  using  the  factors  3,  5,  and  6.  and  find 
the  true  remainder.  Ans.  27. 

6.  DivKie  73fJ04Xl  by  96,  using  the  factors  2,  6,  and  8,  and  find 
the  true  remainder.  Ans.  &5. 

7.  Divide  1(1165  by  120,  using  the  factors  2,  3,  4,  and  5,  and  find 
the  true  remainder.  Ans.  85. 

8.  Divide  63724  by  135,  using  the  factors  3,  5,  and  9,  and  tind  the 
true  remainder.  Ans.  4. 

Cask  U.—  To  divide  a  wliole  number  by  10,  100,  1000,  etc, 
(No.  H7,  Ut) 

TO.  Rule. — Frojn  the  right-hand  of  the  dividend,  cat  off  as 
mniiy  fig,n'(S  as  fhf^re  are  ciphers  in  the  divisor.  Under  the  figures 
so  cut  ojf,  place  the  divisor^  and  the  whole  will  form  the  quotient, 

EXAMPLES   FOR   PRACTICE. 

1.  DivFde87  bv  10.  Ans.  8^. 

2.  Divide  5813  by  100. 

3.  Divide  7009  by  1000.  Ans.  7^^^. 

4.  Divide  510ii40"'bv  1 0000. 

5.  Divide  2U0371  by  100.  Ans.  2003^. 

,     Cask  ITT. — To  divide  when  there  are  ciphers  on  the  right-hand 
of  t lie  divisor. 

Ex.  1.  Divide  85726  by  4500. 

OPERATIOX.  AxAT.YSis.— The  faf^tors  of  4500  are  100 

Ar^\(\(\  ^  H^lr)^  (  iq22'?  an  t  45.     Fir.-t,  dividing  by  100,  (70),  we 

4510U  )  HD7|2b   C  194^50  0.  obtain  for  a  quotient  857,  and  fur  a  re- 

45  mainder   26.     Divi  ling   this   quoti  n       y 

4yy  the  rotnaining  factor,  45,  we    obtain  for  a 

^.y  q  lotient   19,    and  for  a   remainder  2,   to 

which  ann-^x  2'),  the  first  remainder,  and 

226  Remainder.        unlemeath  write  the  divisor,  and  we  have 

for  the  entire  quotient  I'i^^^^, 

Tl.  Rule. — I.  Gut  off  the  ciphers  from  the  divisor^  and  as 
many  fig  a  I  es  from  the  right  of  the  dividend. 

II.  Divide  the  remaining  figures  of  the  dividend  hy  the  re. 
ma ini rig  figures  of  the  divisor. 

III.  Place  the  entire  divisor  under  the  true  remainder^  and 
anntx  it  to  iheiufcgral  part  of  the  quotient,  for  the  entire  quotient. 

70.  Wh-t  is  the  ru!-;  to  divide  hit  10,  l"0,  etc.  ?—  71.  What  is  th«  rale  for  di- 
viding wheii  tUtre  are  ciphers  on  the  riyht-hatid  of  the  divisor. 
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EXAMPLES   FOR  PRACTICE. 

2.  Divide  33100  bv  6000. 

3.  Divide  1047628  by  2400. 

4.  Divide  72002  by  1200. 

6.  Divide  96031425  hv  92000. 

6.  Divide  1247701  by'47000. 

7.  Divide  1703945642  by  4160000. 

8.  Divide  460352000  by  8100. 


Ans.  436|||»-. 

/ins.     .    .    .    -TTTTTA- 


An<i    9f^2r)7ni 
n.ns.  -iO-^>,y^^y. 


Case  17.— :Z'o  divide  a  decimal  hy  10,  100,  1000,  etc,  (No. 
37). 

TS.  Rule — -Remove  the  decimal  point  as  many  places  to  the 
left  (IS  there  are  ciphers  in  the  divisor ^  and  if  there  be  not  figures 
enough  in  the  number^  prefix  ciphers. 

EXAMPLES   FOR   PRACTICE  (p.  20  and  21). 

Case  V. —  To  abridge  the  division  of  decimals,  when  the  di- 
visor contains  a  large  number  of  them. 

E.v.  1.  Divide  675.4563  by  23.54738,  extending  the  quotient  to 
three  decimal  placea. 


rONTRACTED    OPERATION. 

23.54738)  675.4563  (  28.684 

470  95  =  product  by  2,  +  1. 
204  50 

18S  38  =  product  by  8,  +  6. 
16  12 

14  13  =  product  by  6,  +  3. 
1  99 

1  88  =  product  by  8,  +  4. 
11 

9  =  product  by  4,  +  1. 

2 


COMMON   OPERATION. 


23.54738)675.45 
470  94 


204  5U 
188  37 


16  12 
14  12 


63  (  28.684 
76 


^70 
904 
•660 

8428 


123-20 

37904 

744160 

418952 

325208 


Avaltsis. — En  the  f-ontracted  method  we  first  ascertain  how  many  plaees  of 
figure.-  th  ■  above  e.xairi  lo  will  h  ive  in  the  quot  ent.  Coinjiaring  the  entire  part 
of  the  div  .sor  with  the  entire  part  of  the  dividend,  it  is  evident  ihit  (he  fir.-l; 
quotie  t  figure  will  be  of  the  order  of  tens,  and  therefore  t  e  quot  etit  will  coutaiji 
two  |)laes  of  who  e  i.iiiubers  ;  and  as  the  e  are  to  bo  three  jiUces  if  deoitna's,  it 
must  cont  lin^  efiguies.  Hence,  we  divide  at  first  by  five  figures  of  the  giveu 
divisor,  o.onntiiig  thein  fioin  the  left  towards  the  right,  thus,  using  tlie  2o.6l7, 
and  rejecting  he  Hgues  3b,  on  the  ri.ht.  In  multiplying  each  contracted  di- 
vi.<()r  by  its  quoti';nt  figures,  we  iticre  .se  the  product  by  having  legard  to  rejected 
figures,  as  in  <  otitractel  multiplic  tion  (4  decimals  (  'ase  VI,  p   57). 

By  comparing  the  conlracted  with  the  commou  method,  we  see  the  extent  of 
the  bbreviaiion,  and  the  agreem;nt  of  the  corresponding  intermediate  rssulte. 
Lie  net-,   he 


72.    Whit  is  the  rule  to  divide  a  decimal  by  10,  100,  1000,  ttc.  f 
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Ta5.  RuLK. — I.  Compare  the  signijicant  firjurd  on  the  left  of 
the  dioiaor  with  those  on  the  left  of  the  dividend^  and  determine 
how  man// figures  will  be  required  in  the  quotient. 

IT.  For  thf'Jirst  contracted  divisor,  take  as  many  significant 
figures  from  the  left  of  the  given  divisor  as  there  are  places  re- 
quired in  the  quotient ;  and,,  at  each  suhsequent  division  reject 
one  place  from  the  right  of  the  last  preceding  divisor. 

in.  In  multiplying  by  the  several  quotient  figures,  carry  from 
the  rejected  figures  of  the  divisor  as  in  contracted  multipliaition. 

NoTR. — Annex  ciphers  to  either  dividend  or  divisor,  when  necessary,  before 
commencing  ihe  work. 

EXAMPLES   PJR  PRACTICE. 

2.  Divide  4S7.24  by  1.00367a,  extending  the  quotient  to  2  decinial 
places.  Ans.  485.4(5. 

8.  Divide  2.3748  by  1.4736,  extending  the  quotient  to  the  third 
decimal  place.  Ans.  1.611. 

4.  Divide  3.2682  by  2.4736,  and  carry  the  quotient  to  four  places 
of  decimals.  ^ns.  1.3212. 

5.  Divide  0.079085  by  0.83497,  and  carry  the  quotient  to  the  fifth 
decimal  place.  Ans.  0.0y471. 

6.  Divide  8972.436  by  756.3452,  extending  the  quotient  to  4  deci- 
mal places.  Ans.  11.8629. 

7.  Divide  0.4879357  by  0,002963,  extending  the  quotient  to  the 
second  decimal  place.  Ans.  164.69. 

8.  Divide  r2l"J3263.1112535269  by  1234.56789,  extending  the  quo- 
tient to  as  many  decimal  places,  plus  one,  as  there  will  be  whole 
numbers  in  it.  Ans.  9876.54321. 


DECIMAL  CURRENCY. 

T4.  Decimal  Currency  is  the  currency  whose  denominations 
increase  and  decrease  in  a  tenfold  ratio. 

Y5.  Currency  is  coin,  bank  bills,  treasury  notes,  etc.,  in 
'Urculation  as  a  mcdiumof  trade. 

TO.  Coin  is  money  stamped,  and  has  a  given  yalue  established 
by  law. 

NnxES.— 1.  The  currency  of  the  |ire?ent  Dominion  of  Canada  is  decimal  cur- 
rency ;  it  had  been  adopted  by  each  of  the  P. ovine  s  before  their  Ftd^rmion. 

2.  Decimal  currency  is  also  the  currency  of  the  United  States,  and  is  some- 
times called  Federal  Money  ;  it  was  established  by  Congress  in  1792. 

73.  WJiot  ia  the  rule /or  abridging  tJie  division  of  decimals  ? —  74.  What  U  do- 
jimal  currency  ? —  ?5.  Currency  ? —  7d.  Coin  ? 
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TT.  The  proFcnt  GoflltS  of  the  Dominion  of  Canada  are  of 
silver  and  cop[)er.  . 

The  silver  coins  are  the  fifty-cent  piece,  the  twenty-five-cent 
piece,  the  ten-c^^nt  piece,  and  the  five-cent  piece. 

j,j,,TK.— The  shilling  or  twenty-cent  piece,  though  still  in  circulation,  is  no 
longer  to  be  coined. 

The  copper  coins  are  the  two-cent  piece  and  the  cent. 

100  cents  (c^s )  make  1  dollar,  marked  $1. 

7S.  The  Coins  of  the  United  States  are  of  gold,  silver,  and 
nickel. 

The  gold  coins  are  the  double-eagle,  eagle,  half-eagle,  quarter- 
€a,<zle,  three-dollars,  and  dollar. 

The  silver  coins  are  the  dollar,  half-dollar,  quarter-dollar,  dime, 
and  h.ilfdime. 

The  nickel  coins  are  the  5-cent,  3-cent,  2-cent,  and  1-cent  pieces. 

^'(,Ti  S. — 1.  The  mill  is  not  coined;  it  ig  used  only  in  computation. 

2.  To  make  the  metal  of  coins  nioie  serviceable,  gnld  coins  contain  9  parts  by 
weight  ot  trol  I  and  I  p  irt  of  an  all..y  consist  ng  of  silver  and  copper.  Siivar 
coinl  contain  9  parts  of  silver  and  1  part  of  copjier. 

TABLE   OF    THE    UNITED    STATES   CURRENCY. 

10  mills  (m.)  make  1  cent,     marked  1  ct.  or  c. 
10  cents  "       1  dime,         ''        \  d. 

10  dimes  ''       1  dollar,        '^       $1. 

10  dollars  '^       1  eagle,         "        1  E. 

70.  The  Dollar  is  the  unit  of  currency  in  the  Dominion  of 
Canada  and  the  United  States.  Accounts  are  kept  in  dollars, 
cents,  and  mills. 

Dimes,  cents,  and  mills,  b  ing  fractions  of  a  dollar,  are  separated 
from  the  dollar  by  the  decimal  point ;  thus,  four  dollars  two  dimes 
three  cents  five  mills,  or  four  dollars  two  hundred  thirty-five  mills, 
are  written  S4.235. 

To  express  any  number  of  cents  less  than  10,  a  cipher  must  be 
placed  beiween  the  figure  expressing  that  number  and  the  decimal 
point;  thus,  8  cents  is  written  .08,  or  0.08. 

NoTKS. — 1.  Business  men  frequently  write  cents  as  common  fractions  of  a 
dollir;  thus,  $3  14  is  also  wr.tten  $3^4_^  read  3  and  ^4^  dollars. 

2.  In  business  transactions,  when  Xh^fiiml  result  oi  a  CDraputation  contains  5 
mills  or  more,  they  are  called  one  cent,  and  when  leaa  than  6,  they  are  rejected. 

EXAMPLES    FOR   PRACTICE. 

1.  Write  fifteen  dollars  twenty-three  cents.  Ans.%i5.2^. 

2.  Write  seven  dollars  six  cents.  Ans.  $7.06. 

3.  Write  ten  dollars  nine  cents. 

4.  Write  forty-two  cents.  Ans.  $0.42. 

77.  ^'h"t  are  fe^e  coins  of  the  Domini'm  of  Canada  ?— 78.  0/ the  United  6'tate*t 
—  79.    What  is  the  unit  of  cwrenry  in  the  D.  C.  and  U.  S? 
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6.  Write  five  dollars  eight  mills.  Ans,  $5,008. 

6.  Write  thirty  cents, 

7.  Write  one  humired  cents. 

8.  Write  one  thousaiKl  nulls. 

9.  Write  one  cent  five  mills. 

10.  Write  seventeen  dollars  four  mills. 

11.  Write  ^^  and  7  cents. 

12.  Write  8  eagles  4  dollars  3  dimes  3  mills. 

REDUCTION  OF  DECIMAL  CURRENCY. 

SO.  Reduction  is  the  process  of  changing  a  number  of  one 
denomination  to  anothernumberof  a  different  denomination  which 
shall  have  the  same  value. 

We  see,  p.  64.  that  SI  =  100  cents  =  1000  mills;  hence  the 
^1.   RtiLE. — I.    To  change  dollars  to  cents,  multiply  by    100; 
that  is,  annex  (wo  ciphers. 

II.  jTo  change  dollars  to  mills,  annex  three  ciphers, 

III.  To  change  teals  to  milis,  annex  one  cipher. 

NoTR. —  Dollars,  cents,  and  tnillf,  expressed  by  a  single  number,  are  changed 
to  mills  by  merely  retnuvin^  the  decimal  p<  int  to  the  rittht;  and  dollars  and 
•eutti,  by  atm-xing  one  cipher  and  removing  the  decimal  point  to  ihe  right. 

Conversely, 

Rni.E. — I.  To  change  cents  to  dollars,  divide  hy  100;  that 
is,  point  off  two  figures  from  the  right. 

11.    Tt  vhang<-  mills  to  dollars,  point  off  three  figures. 
in.   To  change  mills  to  onts,  point  off  one  figure, 

EX.KMPLES   FOR   PRACTICE. 

1.  In  $7  how  many  mills? 

Analysis.— In  $1  there  are  1000  mills,  and  in  $7  there  are  7  timea  1000  mills 
==.  7  00  mills. 

2.  In  3oG  cents  how  many  dollars  ? 

Analysis.— In  $1  there  are  iOO  ce  ts,  therefore,  ly  of  the  number  of  cents 
«.iual3  the  number  of  dollars  ;  ji-^  of  o56  =  $3.56. 

3.  Change  $4(M  to  cents.  Ans.  46400  cts. 

4.  Chan j:e  612  cents  to  dollars.  .4ns.  16.12. 

5.  Reduce  $3.10  to  mills. 

6.  Reduce  35  cents  to  mills. 

7.  Reduce  7045  mills  to  dollars. 

8.  Change  10426  cents  to  dollars. 

9.  Reduce  $4005  to  mills. 

10.  In  2064  mills  how  many  cents? 

JJoTR. — We  give  noFepnrate  rules  for  Decimal  currency,  since  it  may  be  ad  Jed, 
anbtrated,  multiplied  and  divided  in  the  same  manner  as  decimals. 

80.  Wh  t  18  rcdai-thm  1 —  What  is  th-e  rule  /or  changing  dollars  to  cent  a  and 
wi'Uh? — Cents  to  mi! It  i — 81.  Whut  is  the  xiiQ  for  okatiying  centa  to  doUaraf— 
Hill 8  to  doUura  ?~  MUla  to  cents  f 
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PRA(  TICAL  PROBLEMS  COMBINING  THE  FUNDAMENTAL* 

RULES. 

L  A  broker  bought  stocks  for  $3729.90,  and  sold  them  for 
$41  6S.135  ;   how  much  did  he  gain  ?  Ana.  $43.s.235. 

2.  If  I  month's  wages  amount  to  $35.50,  what  will  12  months' 
wages  atnount  to?  ilns.  $426. 

3.  At  $7.40  a  barrel,  how  much  flour  can  be  bought  for  .-^111  ? 

4.  If  15  quarts  of  strawberries  cost  $0.9375,  what  will  1  quart 
cost?  Ans.  $0.0625. 

6.  A  farmer  sold  an  equal  number  of  chickens,  ducks,  and  geese, 
for  2130  cents  I  the  chickens  at  14,  the  ducks  at  46,  and  the  gee.-e  at 
82  cents  each  ;   how  many  of  each  kind  did  he  sell?  Ans.  15. 

6.  Bought  144  acres  of  land  for  $5040,  and  sold  95  acres  of  it  at 
$48  an  acre,  and  the  remainder  for  what  it  cost;  how  much  did  I 
gain  by  the  bargain  ?  Ans.  $1235. 

7.  A  man  sold  135  bushels  of  wheat  at  $0.62  a  bushel,  and  received 
in  payment  86  pounds  of  sugar  at  $0.09  a  pound,  25  pounds  of  cotfee 
at  $0,375  a  pound,  and  the  remainder  in  cash  ;  how  much  cash  did 
he  receive?  Ans.  $66,585. 

8.  If  a  gentleman's  income  be  $3000  a  year,  and  his  expenses  $4.20 
a  day,  what  will  he  save  at  the  end  of  a  ye^r,  or  365  days  ? 

9.  A  man  divided  $350  among  three  persons  ;  to  the  first  he  gave 
i*,^$130  ;  and  to  the  second,  $20  less  than  to  the  first:  how   much  did 

the  third  receive?  Ans.  $120. 

10.  A  lumber  merchant  bought  680  logs  for  the  sum  of  $3644.80^ 
what  is  the  price  of  each  log?  Ans.  $5.36. 

11.  With  a  Bank  note  of  $1000,  I  paid  my  tailor's  bill  of  $348; 
my  shoemak  r's  of  $75  and  my  house-rent  of  $375;  how  many  dol- 
lars have  I  left  ?  Ans.  $202. 

12.  If  a  hat  cost  $4.25,  how  much  will  five  dozen  of  similar  hat> 
cost?  Ans.  $255. 

13.  Ar  army  composed  of  62100  men  on  the  eve  of  a  battle,  has 
13708  men  less  after  the  engagement;  how  many  men  are  there  yet 
in  the  army?  .4ws.  48392. 

14.  What  is  the  price  of  a  silver  cover,  if  15  cost  $117?  A.  $7.80. 

15.  How  much  must  I  sell  goods  which  cost  me  $286  to  gain  $7' 
in  giving  $18  commission  ?  Ans.  $380. 

1 6.  Joseph  bought  73  casks  of  syrup  at  $39  the  cask,  and  sold  them 
again  for  $52;  wiiat  is  his  profit?  Ans.  $949. 

17.  A  Banker  is  to  receive  $13950  in  three  payments;  the  first 
amountinc  to  $5800,  and  the  second,  to  $4320;  what  will  be  the 
amount  of  the  third  ?  Ans.  $3830. 

18.  A  silver  cover  costs  $19.20  ;  how  much  will  2  dozen  of  similar 
ones  cost?  Ans  $160.80. 

19.  I  bought  150  apples  for  $1.05  j  how  many  can  I  buy  for 
$17.85?  '  ^n.5.  2550. 

20.  A  banker  received  ^uring  the  first  quarter,  $15936;  during 
the  second,  $31940;  during  the  third,  $27674;  during  the  fourth, 
$42769.  He  paid  out  during  the  whole  year  $96843  ;  required  how 
much  he  has  left  supposing  he  had  $24375  in  his  safe  at  the  beginning; 
cf  the  year?  .4ns.  $4585 L    " 
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21.  T  sold  at  65  cents  a  bushel,  68  bushels  of  barley  for  which  I  had 
paid  52  cts.  per  bushel ;  how  much  did  I  gain?  Ans. 

22.  Frank  was  born  in  1857,  in  what  year  will  he  be  21  years 
old?  ilns.  1878. 

28.  A  father  was  34  years  old  at  the  birth  of  his  son  ;  what  will  be 
the  age  of  the  son  when  the  father  will  be  75  years  old?      Ans.  41. 

24.  An  oninihns  able  to  seat  18  per?Jons  makes  12  trips  per  day; 
how  ntany  travellers  will  it  c  irry  in  one  year  of  365  davs  supposing 
that  there  are  always  18  persons  at  each  trip?  Ans.  78840. 

2).  If  we  can  buy  a  yard  of  flannel  for  $1.76;  how  many  yards  of 
the  same  quality  can  be  got  for  $626.56  ?  Ana.  356. 

26.  A  pedestrian' sets  out  frotn  Quebec  to  Montreal,  the  distance 
Leii:y;  180  miles;  he  walks  during  5  days  at  the  rate  of  27  miles  per 
day  J  required  what  distance  he  has  yet  to  go?  Ans.  45  miles. 

27.  Of  a  certain  sum,  82  persons  have  received  each  $24  and  there 
remains  yet  $36.40  ;  what  is  that  sum  ?  Ans.  $2004.40. 

28.  I  bought  15  yards  of  linen  at  $0.25  a  yard,  37  gallons  of  oil  at 
$1.30  a  gallon,  40  pounds  of  tea  at  $0.80  a  pound,  and  108  pounds  of 
cottee  at  $l).37  a  pound ;  required  the  amount  of  my  Bill  ?  A.  $1 23.81 . 

29.  A  bookbinder  has  720  volumes  to  bind  at  the  rate  of  $0.18  a 
volume;  if  it  takes  him  45  days  to  do  the  work  :  how  much  will  he 
earn  per  day?  Ans.  $2.88. 

30.  Having  bouglit  a  barrel  of  oil  containing  28  gallons,  at  $0.75 
a  gallon,  I  lost  7  gallons  by  leakage  and  sold  the  remainder  for  $1.20 
per  gallon  ;  did  1  lose  or  gain  and  how  nmch  ?    Ans.  Gained  $4.20. 

31.  Having  bought  a  house  for  $3740  and  making  repairs  for  the 
8um  of$14;iS,  I  wish  to  sell  it  so  as  to  gain  $600:  for  how  much 
auist  I  sell  it?  Ans.  $5778. 

32.  What  sum  of  money  is  required  to  pay  .34  workmen  each  of 
wh(.m  has  worked  during  28  days,  at$0.80  perday?  Ans.  $761.60. 

33.  1  bought  97  barrels  of  codfish  at  $5  a  barrel,  I  gave  17  barrels 
to  the  poor  and  sold  the  remainder  at  $8  a  barrel.  Have  I  lost  or 
gained  and  how  much  ?  Ans.  Gained  $155. 

34.  Louis  bought  500  acres  of  land  for  the  sum  of  $17876.     He 
afterwards  sold  it   in   lota  as  follows:    127   acres,  at  $47 ;   212  acres 
at  $96;  and  the  remainder,  at  $37  ;  how  much  did   he.  .min  hv  hib 
bargain  ?  Ans.  $14402. 

35.  Henry  receives  45  cents  to  buy  6  pounds  bread  at  3  cents  a 
pouuil,  and  2  copies  at  3  cents  a  piece ;  what  is  his  change? 

3t).  Tlie  overcoat  of  Wilfrid  costs  3  times  as  much  as  the  hat  of 
Julius,  which  is  worth  $2.70  ;   what  is  the  cost  of  Wilfrid's  overcoat? 

37.  A  fruit  dealer  iias  received  15  dozen  oranges  in  two  boxes,  one 
of  which  contains  30  oranges  more  than  theother  ;  how  many  oranges 
are  there  in  each  box?  Ans.  105  and  75. 

38.  A  milhner  l)ought  silk  in  a  shop  for  36  cents,  threa  I  for  20 
cerus,  needles  f)r  0  cents,  and  cotton  for  18  cents;  after  paying  her  bill 
she  ha-^  72  cents  left;   how  much  money  had  she?         Ans.  $1.55. 

39.  What  is  the  dividend  when  the  divisor  is  3061  and  the  quotient 
0.065?  *  Ans.  198.965. 

40.  A  butcher  sells  a  pound  of  meat  for  9  cents  which  cost  him  6 
cent^  ;  wliat  profit  does  he  make  on  175  pounds  ?  Ans.  $5.25. 


/'• 
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l^''V^U.  A  person  having  an  income  of  S3285,  wi^hf.^  to   lay   by  $3  a 
ffdiiy.     Required  liow  much  that  person  can  spend  daily,   the  year 
V  Vbeiiig  of3l)5  days  .  Ans,  $\JA}(). 

■it.  A  merchant  j'old  75  yards  of  cloth  at  $2.70  a  yard,  and  ha^ 
receive!  in  payment  132  yard-  of  linen  at  Ho  cents  a  yani  and  a  note 
of  f -Vi. !-!)  J  how  much  has  he  yet  to  receive?  Ans.  $'M.d\). 

43.  Wliat  is  that  number  which,  being  augmented  by  o5  ami  diviilcd 
by  9,  gives  25  for  quotient?  Aiw.  UtK 

i.L  A  millionnaire  owes  a  sum  of  SG5  4!)  which  he  agree-^  to  !:qui- 
date  in  ten  equal  payments  one  every  year  for  ten  years.  H[<  annual 
income  is  $5*J25  ;  how  much  can  he  spend  daily  after  pitying  the 
tenth  agreed  upon?  /l?i.s\  $11.44. 

I  )         45.   W\\a[  number  must  be  divided  by  37  so  that  the  (ijuotient  may 
be  13.25  and  the  remainder  0.35?  Ans.  49.1.60. 

4fi.  At  3J  cents  a  pouni,  how  much  must  be  paid  f>r  i)  bales  of 
wool,  each  l-ale  containing  317  pounds?  Ana.  $IU2.(>7. 

47.  If  a  pair  of  boots  be  sold  for  .53.16;  how  much  must  be  paid 
for  20  boxes,  each  containing  60  pairs?  Ans.  #3792. 

4s.   Mow  mucii  will  355t)  laths  cost  at  22  cents  p?r  hundred? 

49.  H.Av  many  barrels  of  ai)[)ies  containing  3  buslieh  each  at  50 
cents  a  bushel  can  I  buy  f  )r  SM).50?  Ai^   27    larreh. 

i){).  A  literary  work  consists  of  6  volumes;  in  each  volume  there 
are  560  pa.L'es,  in  each  page,  42  lines,  and  in  each  Ime,  40  letters. 
How  many  letters  are  there  in  the  work,  if  it  is  divided  into  60,  chap- 
ters, and  if  5  blank  lines  are  lefl  between  each  chapter? 

51.  tl  .w  many  cords  of  wood  at  $3.25  a  cord  did  I  buy  for 
$136.50?  /l«s.  42. 

52.  Sold  20  pounds  butter  for  $3.80,  how  much  will  59  p  )und3 
oome  to  at  the  same  price?  Ans.  $1 1.21. 

53.  A  cabinet-maker  has  earned  $45  in  a  certain  nutnber  of  days 
bywrkiug;  had  he  wor'.ced  9  days  more,  he  wouH  hivie  earne  I 
$1)7.50  ;  how  much  did  he  earn  per  day?  An:-i.  .-$2.50. 

54.  The  sum  of  two  numbers  IS  2458,  and  their  difference,  154; 
M'hat  are  the  two  numbers?  Ans.  13Jf)  an  1  1 152. 

55.  When  a  son,  who  is  now  30  years  old,  was  born,  his  father  was 
35  and  his  mother  19;  what  are  the  actual  ages  of  the  fatlu-r  and 
mother?  ;4ns.  65  and  49. 

56.  Having  some  money  at  my  disposition,  I  b;)ught  two  farms  at 
the  rale  of  $  1 750  each,  and  19  shares  of  Bank  Stock  at  $li)  ^  per 
Bhare.  and  I  have  SI  13  left;  how  much  money  had  I  at  my  com- 
mand? ilrts.  $5579. 

57.  In  selling  cloth  for  $610,  a  merchant  gained  as  much  as  the 
cloth  cost  him.°le.-'s  .i^5  0  ;  what  was  the  cost?  Ans.  $555. 

58.  Although  I  was  robl)el  of  :?25,  yet  after  having  pud  $51,6 
which  I  owedj^I  have  $17  lell;  how  much  money  had  I? 
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BILLS  AND  ACCOUNTS. 

82.  A  Bill,  in  business  transaction^,  is  a  written  statement  of 
articKis  bouj^ht  or  sold,  together  with  the  prices  of  each,  and  the 
whole  cost. 

NoT'^S.—l.  The  parly  who  buys,  or  who  receives  money,  sjoods,  or  services, 
etc.,  from  another,  is  a  Dehtor  ^  aad  tne  party  who  sells,  or  who  |iarts  with  mon- 
ey, goods,  etc.,  is   i  Ciediior. 

2.  A  bill  of  ;;oods  boiight  or  sold,  or  of  servif  es  received  or  rendered  at  a  single 
tran-action,  and  containing  only  one  date,  is  oft  n  called  a  Bill  of  ParceU. 

83.  An  Account  is  a  registry  of  debts  and  credits. 

JffiTES. — 1.  An  account  should  nlwnys  contain  the  names  of  both  parties  in  the 
trar.sa  ti.n,  the  price  or  value  of  each  item  or  article,  and  the  date  of  the  trans- 
Retion. 

2.  Accounts  may  have  only  one  side,  which  may  be  either  debit  or  credit;  or 
it  may  have  two  sides,  debit  and  credit. 

84.  The  Balance  of  an  Account  is  the  difference  b^een 

the  amount  of  the  debit  and  credit  sides. 

85.  An  Account  Current  is  a  full  copy  of  an  account,  giv- 
ing each  item  of  both  debit  and  credit  sides  to  date. 

>'oTE. — An  account  current  h  iving  only  one  side  is  sometimes  called  a  Bili  of 
lums. 

86.  An  Invoice  is  a  full  statement  in  detail  of  goods  sent  to 
a  purchaser  or  agent  at  the  time  the  goods  are  forwarded,  giving 
the  marks  and  contents  of  each  package,  the  charges  paid,  and 
how  sent.  / 

87.  The  Footing  of  a  Bill  is  the  total  amount  or  cost  of  all 
the  items. 

NoTRS.  — 1.  When  a  creditor  receives  the  amount  of  a  bill  or  an  account  cur- 
rent, be  acknowledges  it  to  be  paid  by  writing  >it  the  bottom  of  the  bill  or  ao- 
•ouut  "Received  pHymeui,"  and  sig.  ing  his  name.  If  the  payment  be  made 
to  a  person  authorized  by  the  creJitor  to  receive  it,  he  should  receipt  the  bill  or 
account  by  writing  the  creditor's  name  first  and  his  own  uatne  under  it,  aa  in 
Form  I. 

2.  Bills  and  acconnts  are  sometimes  paid  by  the  debtor  giving  to  the  creditor 
a  promissory  note  for  the  amount. 

In  the  following  bills  and  accounts  the  abbreviations  are: 


Dr.  for  debit  or  debtor. 
Cr.  for  credit  or  creditor, 
yd.  for  yard, 
doz.  fur  dozen. 


bbl.  for  barrel. 

bush,  lor  bushel. 

lb.  for  pound. 

cwt.  for  hundred  weight. 


82.  What  is  a  Bill  ?—  Wh^i  is  meant  by  debtor  and  creditor?—  By  a  Hill  of 
Parcels?— 8i.  Vr/i'i<  w  an  A f count  ?— 84.  The  Balance  of  an  Account?— 86. 
An  Account  current  ?—  A  Bill  of  Items  ? —  8(J.  An  Invoice  ? —  87.  The  Footing 
of  a  Bill  ? 
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Mb.  G.  Murray 


forms  of  bills  and  accounts. 
(Form  1.) 

Klngston,  Sept.  8,  1870. 
Bought  of  E.  P.  Hbaley  &  Co. 


(ioz 


yards  Cassimere, ^  $1 

Blue  Cloth, ^ 

Flannel, fa) 

Drilling, rS) 

Fine  Muslin, f8> 

Gin,_ham, z® 

Shirt  Bosoms, ^ 

Wool  Ho;?e, ra> 


^l.70 

$  54 

40 

3.25 

4S 

7.1 

.67 

16 

08 

.12 

.18 

.80 

5.60 

3.25 

$158 

45 


Mr  a.  Seymour. 


Received  Paymenty 

E.  P.  Healey  &  Co., 
per  N.  Kyan. 

(Form  2.) 
Montreal,  Sept.  17,  1870. 
Bought  of  T.  McGreevy  &  Co. 


May     6 
June  10 

4 
15 

July  21 

3 
4 

'<      24 

7 

U          li 

15 

Aug.    3 
"      12 

10 
150 

Sept.    2 

boxes  Oranges, (S>  %  3.55 

<*     Rai^ins, (cb  2.90 

chests  Black  Tea (d)  25.00 

''      Green  Tea, /3»  28.50 

"      Imperial  Tea, /©  45.10 

bbls.  Coffee  Sugar, /®  27.20 

sacks  Coffee, (^  18.60 

bushels  Corn  Meal, fd)  .85 


Credited  by  Cash, 


11283 
80 


$1203 


Received  Payment, 

T.  McGreevy  &  Co. 
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(Form  3.) 

Quebec,  June  2,  1870. 
Mr.  D.  Johnson, 

Bought  of  Byrne,  O'Brien  &  Co. 


No. 
2 
7 

14 
lU 


40'pair  Gaiters, 


7o 

1 08 

67 


^  $2.30 

"    Rnl.bfrs, <(£      .72 

"    Car  Hoots ra)    8.80 

''    Thick  "     fa)    2.65 

Cooperage  and  Cartage, 

Insurance, 


$  92 

00 

54 

00 

410 

40 

177 

55 

4 

H7 

1 

30 

$739 

62 


L.  Jaokson  &  Co. 


By  "  Canadian  Express  Line." 
(Form  4.) 

Toronto,  Oct.  5,  1870. 

To  W.  Price  &  Son.        Dr. 


1S7U.     1  i(  I 

July       3!To  140  bbls.  Flour, ra)  $  7.>)(ill.i?1064  00 

I2l  *'     95     "     Fish ra)     18.50i    1757  50 

.rS)    31.80     1144  80 


Aug. 

9 

187C 

.    • 

July 

20 

a 

27 

Anor. 

4 

•Sept. 

2 

Fish, 

36  chests  Green  Tea, 


Cr. 

By  200  yards  Broa<lcloth ra)  $5.10 

"  75  '<  Black  Cioth, 
"  280  "  Hel  Flannel, 
''     24  gross  Silk  Buttons, 


/S)  4.67 
rS)  '  .72 
(Ob      .43 


11020 

350 

201 

10 


Balance  due  W.  P.  &  Son  .  .  . 

Received  Payment, 

W.  Price  &  Son. 


13966 


11582 
1^2384 


30 
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On  Form  1. 


1.  Sold  in  Montreal,  Feb.  2.  1870,  by  John  Hogan,  to  Mr.  A.  Larue, 
riz.  :  7  lbs.  chocolate,  at  25  cts. ;  15  lbs.  candles,  at  22  cts.  ;  12  lbs. 
SBgar,  at  ]  5  cts. ;  18  lbs.  flour,  at  24  cts.    Footing  of  the  bill,  $11.17. 

i*  On  Form  1. 

2.  Edniond  O'Shea  of  Kingston  sold  to  T.  Lee,  Feb.  10,  1870,  and 
L.  Norris,  his  agent,  collected  the  amount  of  the  bill  :  15  lbs.  butter, 
at  17  cts.  ;  25  lbs.  cheese,  at  20  cts. ;  7.30  lbs.  maple  sugar,  at  9  cts. ; 
378  lbs.  cotfee,  at  36  cts.  Footing  of  the  bill,  1175.13. 

On  Form  2. 

3.  James  Owen  of  Toronto,  sold  Jan.  8,  1870,  to  W.  C.  Maher, 
37  yds.  sheeting,  at  26  cts. ;  43  yds.  lac*,  at  82  cts. ;  Feb.  3,  75  yds. 
Iri-h  hn-n,  at  45  cts.;  209  yds.  muslin,  at  14  cts. ;  330  yds.  dowlas, 
at  16  cts.  Footing  of  the  bill,  $160.69. 

On  Form  4. 

4.  Messrs.  B.  Sharpies  &  Co.,  Ottawa,  sold  to  D.  Hall;  Feb.  12, 
1870,  no  pair  thick  boots,  at  ."S;3.75;  28  pair  buskins,  at  86  cts.; 
Feb.  20,  40  pair  slippers,  at  85  cts. ;  Marcli  2,  67  pair  gaiters,  at 
$1.15;  120  pair  boys'  brogans.  at  $1.25.  On  this  are  the  following 
credits:  Feb.  27,  by  cash,  i]j;280;  March  15,  110  boxes  lemons,  at 
$3.20.  Wnat  balance  was  due  B.  S.  &  Co.,  March  23,  when  the 
account  was  settled  ?  Ans.  ^65.63. 

On  Form  5. 

6.  L.  A.  Conroy  &  Co.,  Ottawa,  sold  to  G.  Morin  &  Bro.,  Jan.  2, 
1870,  17  y  is.  broaicloth.  at  $5.25;  Jan.  15,  29  yds.  cassimere,  at 
$1.62;  Feb.  3,  ^\)  yds.  bleached  shirting  at  17  cts.';  Feb.  7,  49  yds. 
licking,  at  27  cts. ;  Feb.  15,  18  yds.  blue  cloth  at  $3.19;  June  17, 
27  yds.  gray  cloth,  at  $2.75;  Aug  3,  75  yds.  flannel,  at  61  cts. 
llemitteJ  by  G.  Morin  &  Co.  in  part  payment,  as  follows;  Jan.  28, 
1870,  cash.  $83;  June  25,  14  bbls.  Ontario  Flour,  at  $7.20;  and 
settle  1  i)y  Note,  at  60  days,  A  -g.  4,  the  bal.  then  due  L.  A.  C.  &  Co. 
What  was  the  amount  of  the  note?  Ans.  $153.28. 

On  Form  2. 

6.  W.  Dutty,  Montreal,  sold  to  P.  Maurice:  March  1,  1870,  18  lbs. 
tobacco,  at  32  cts.;  25  lbs.  snutf,  at  40  cts.;  72  lbs.  tobicco  leaf,  at 
is  cts. :  54  lbs.  sugar,  ai  12  cts  ;  20  lbs.  soap,  at  14  cts.  ;  Apr.l  2, 
45  gallons  mola^se.-^,  at  37  cts.  April  6,  credited  by  cash,  $18.  What 
balance  was  due  W.  D.,  April  8?  Ans.  $36.65. 
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On  Form  3. 

7.  Sol.i,  May  2,  1870,  hy  L.  T.  N..lan.  deiler  in  fruits  to  [I.  S. 
LeiMo'iiie,  ToruMto  :  H2  l>hlw.  Montreal  app  e-,  marke  .  4,  at  $2.9o  ; 
■56  Itt.ls.  Greenings,  markecJ  5.  at  .:  2.2.)  ;  Ui  I). .Is  liarveys,  marked  <>, 
at$l.HO;  40  l»l>l.-.  Kus-et-,  n»arke«i  «,  at  $2.7.");  pai.l  ."jifoO  f.-r  pack- 
ing ami  >13.40  fur  transp^.rtatiuii.  Find  tiie  ainuunt  of  bill,  buf- 
wardtd  by  the  '•  VVe5>iern  Line."  Ans.  *3>S0. 10. 

On  Form  1. 

8.  G.  A.  Parker  of  Quebec,  sold  to  S.  Montigny,  May  5,  1870: 
20  lbs.  Rio  CoUee,  at  2l  cts.  :  51)  lbs.  W.  1.  sngar,  at  7  cts.  ;  7o  Uh. 
Pearl  starch,  it  IH  cts.  ;  12  gallons  syrup,  at  o.j  cts.  ;  'ju  li,s.  l. utter 
crackers,  at  9  CIS.  ;  54  lbs.  picnic  crackers,  at  H  cts. — Footing  of 
the  bill,  r^d.Sd. 

On  Form  5. 

9.  Phihp  Doyle,  grocer,  Toronto,  sold  to  W.  Morris  &  Co.:  June 
11,  187(1,  47H  gallons  alcohol  at  95  cts.  ;  HU8  gal.  old  rum,  at*1.90; 
610  gal.  Holland  gin,  at  $1.05;  Aug,  o,  207  gal.  runt,  at  ..1.75;  I  19 
gal.  cognac,  at  $2.10;  Sept.  22,  401  gal.  Scotcli  gin,  at  $1.15.  Ua 
this  the  tolkwing  payiiientH  were  made  by  W.  Morns  &  Co.:  Oct.  4, 
30  bbls.  t^ahnon,  at  $H.75  ;  Nov.  (5,  ca>h,  $520:  Nov.  22,  draft  OQ 
London,  at  30  days,  for  the  balance  due  P.  D.   What  wa-'  the  amount 

of  tlie  draft  ?  Ans.  $1 965.85. 

On  Form  4. 

10.  Mr.  P.  I.  Gordon,  Kingston,  sold  to  J.  Kelly:  June  15,  1H70, 
23  yds.  silk,  at  95  cts.  ;  15  y.i.  ribbon,  at  45  cts.  ;  12  yds.  muslin,  at 
18  cts.  ;  July  10,  4  yds.  blue  cloth,  at  It 3.^0  ;  3  yd  .  broadcloth,  at 
f4.50;  9  yds.  doe.- km,  at  $1.25  ;  1  cravat,  .-/i  .30 ;  Aug.  15,  5  pair 
boots,  at  liO.SO;  3  doz.  lu'se,  at  .i2.40  ;  1  doz.  sleeve  l.uitons,  50  cts. 
On  this  are  the  following  credits  :  July  2(),  by  3  bbls.  green  apples,  at 
$3.21);  15  bushels  potatoes,  at  22  cts.;  Aug.  2u,  by  cash.,  •;7..'{0, 
What  balance  was  clue  P.  I.  G.,  Aug.  24,  when  the  account  was 
settled?  A71S.  $91.21. 

On  Form  2. 

11.  0.  J.  Larkin  bought  of  R.  Hamilton  &  Co.,  Montreal  :  May  12, 
1870,  18  plows,  at  $1 1  ;  2.1  hand.-aws,  at  $3.50  ;  90  .-pa.ies,  at  «6  ct.s. ; 
May,  30,  »6  shovels,  at  50  cts.  ;  4(i  cwt.  iron,  at  $l2;  June  7,  14 
hammers,  at  62  cts.;  1  2  mid-saws,  at  $12.12.  June  7,  credite<i  by 
cash,  $14u;  June  15,  credited  by  ca.su,  $375.  What  b^daru•e  was  due 
K.  H.  &  Co.,  June  16  ?  Ans.  $590.02. 

On  Form  3. 

12.  Invoiced  by  L.  Ca.sey  &  Son  ol  Halifax,  to  A.  C.  Samson,  Maj 
4,  1870  :  12  crates  Antwerp  ware,  marked  6,  at  $1 75  ;  43  cavsks  Rous* 
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illon  wine,  marked  8,  at  $99;  19  bbls.  superfine  flour,  marked  10, 
at  $7;  2.-5  bbls.  pea^^,  marked  3,  at  $1.52;  42  chests  black  tea, 
ni.irke.l  5,  at  S17.5I)  ;  M  c.iests  green  tea,  marked  I,  at  #2:^.75  j 
C' "  pera^e,  $  1  o  ;  carta ze,  $6.80  ;  Insurance,  $;-{2. 50.  Forwarded  by 
the  •' Maine  Express  Line."  Amount  ofln^oice,  $dl93. 01. 

On  Form  4. 

18.  Messrs.  HjII  &  Brothers,  St.  Jolm,  N.  B.,  sold,  June  I,  1870, 
to  P.  N.  Walsh,  15260  lbs.  pork,  at  5^  cts.  ;  7265  lbs.  cheese,  at 
8.^  cts.  ;*Jiily  3,  11521  bushels  corn,  at  50  cts. ;  July  10,  1560  bbls. 
tl  »iir.  at  ^,  6.  i2^.  On  the  above  are  the  following  credits:  June  25, 
by  1150  lbs.  Cotton,  at  6^  cts;  June  HO,  by  cash,  §750;  July  12, 
8256  I. IS.  r)iaple  sugar,  at  7  cts. ;  6+50  gallons  molasses,  at  H7^  cts. 
Wiiat  is  the  amount  of  cash  requisite  to  balance  the  account  on 
July  13?  /1/is.  $12953.78. 

On  Form  2. 

14.  B.  C.  "Willis,  bought  of  A.  Murphy  &Co.,  publishers,  Montreal : 
Aug.  4.  1S70,  75  Juneau's  Mental  Arithmetic,  at  15  cts.  ;  50  Snuth's 
Practical  Arithmetic,  at  37  cts.;  2  doz.  Miller's  Reader,  at  .i^4.50 ; 
Aug.  12,  60  Henry's  Grammar,  at  7  cts.;  '6  Kerney's  Compendium 
ot  History,  at  72  cts.;  Sept.  i,  3()  Walkingame's  Primary  Algebra,  at 
IH  cts.;  Sept.  1,  credited  l>y  50  Commercial  Arithmetic  of  tiie  Chris- 
tian Brothers^  at  40  cts.  What  balance  was  due  A.  M.  &  Co  ,  Sept.  2  ? 

Ans.  $54.  27. 

On  Form  5. 

15.  S.  N.  Kelly  bought  of  H.  Hamel  &  Co.,  Quebec,  Feb.  3,  1870, 
18  yds.  cambric,  at  14  cts.  ;  60  yds  calico,  at  42  cts.;  39  yds.  cassi- 
niere,  ^t5r3.75;  March  lO,  37  yds.  cotton,  at  35  cts.  ;  6  yds.  velvet, 
at  t4.70  ;  May  2,  3i)  y,is.  linen,  at  $2.65  ;  May  4,  24  yds.  merino,  at 
75  ct^.  S.  N.  Kelly's  credits  are  :  April  1,  50  lbs.  coli'ee,  at  25  cts.  j 
April  9,  7  cords  of  maple,  at  $3.50  :  May  20,  draft  on  Halifax,  .•?78  j 
June  25,  1  gal.  oil,  $1.50.  What  balance  was  due  Hamel  &  Co., 
June  26,   1870?  ^/is.  $196.12. 

Lei  the  pupils  make  out  Bills  or  Accounts,  as  the  case  may  be,  in 
propter  form,  from  tke  following. 

16.  Andrew  Whelan  of  Three  Rivers,  sold  to  John  Gosselin,  July 
5,  1870,  and  I.  Kane,  his  clerk,  collected  the  amount  of  the  bill: 
36  lbs.  maple  sugar,  at  i3  cts.  ;  16  lbs.  cotfee,  at  15  cts. ;  13  lbs.  tea, 
at  98  cts.;  13  lbs.  chocolate,  at  61  cts.;  7  lb-,  ginger,  at  17  cts.  j 
47  lbs.  cheese,  at  9  cts.;  12  lbs.  pepper,  at  19  cts.;  20  lbs.  butter, 
at  16  cts.  ;   2  gal.  vinegar,  at  68  cts.        Footing  of  the  bill,  $40.01. 

17.  Forwarded  per  the  Eastern  Line,  June  3,  1870,  by  B.  Ellis  & 
Co.,  Ottawa,  to  S.  T.  Garneaa.  i^^uebec :  18  pair  worsted  stockings, 
No.  6,  at  90  eta.  j  15  doz.  napkins,  No.  10,  at  47  eta.  j  24  pair  men's 
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ki.l  gloves,  No.  7,  at  85  cts.  ;  20  doz.  women's  kid  glove?,  No.  2,  at 
75  cfo. ;  12  pair  silk  stockings,  No.  IH,  at  $2.85;  6  pair  thread 
Btockiiigs,  No.  11,  at  ."Jl.ril.  Paid  for  cartage,  75  ct.s. ;  char.es  for 
packing.  $1.60.  Amount  .i^lOl. 95. 

18.  Sold  by  J.  M.  O'Reilly,  Montreal,  April  10,  lH7i>,  to  A.  Gau- 
thier:  27ri  lbs.  cotfe  ,  at  H6  cts.;  1270  lbs.  lard,  at  13  cts.  ;  ^00  lbs. 
ham,  at  1!  cts.;  1540  lbs.  corned  beef,  at  8  cts.;  750  lbs.  butter,  at 
17  cts.;  217  lbs.  maj^ie  sugar,  at  7  cts.;  12G  duz.  eggs,  at  12  cts.  j 
150  busliels  oats,  at  i^o  cts.  Footing  ofthe  bill,  .$781.69. 

19.  Sold  in  Toronto,  April  20,  1870,  by  Isaac  Chambers,  to  Mrs. 
Julia  Mere  lith,  and  the  bill  paid:  3  doz.  silver  table  forks,  at  $43.75 
a  duz. ;  2  doz.  silver  table  .«poons,  at  $35  a  doz.;  2.^  doz.  silver  tea- 
ppijons,  at  $l>^.50  a  doz. ;  1  ^  doz.  ivory  handle  knives,  at  $7.50  a 
duz.  ;    1  gold  guard  chain,  at  .i;136.        'Footing  of  the  bill,  $394.75. 

20.  P.  Barry  &  Son,  Kingston,  sold  to  H.  Miller,  March  6,  1870, 
as  follows:  2  loaves  white  sugar,  52  lbs.,  at  15  cts.;  4  bbls,  extra 
flour,  at  .*7.sO;  9.^  Il)s.  cheese,  at  16  cts.  ;   15  lbs.  raisins,  at  15  cts.  ; 

7  lb«j.  bhuk  pepper,  at  42  cts.  ;  20  lbs  buLter,  at  23  cts;  3  bushels 
peas,  at  70  cts.;  5  bush,  beans,  at  $1.10  ;  14^  lbs.  bacun,  at  16  cts.  j 
I  gal.  mulasses,  60  cts.  Footing  of  the  bill,  $60.83. 

21.  .M.  Peter  Nelson  owes  D.  I.  Hogan,  Turunto,  as  follows:  June 
6,  1870,  3  gross  shirt-studs,  at  85  cts.;  June  17,  15  duz.  woolen 
etuckings,  at."r3.18.i;  3  doz.  shirt  fronts,  at$5.05  ;  Aug.  2,  12^  yds. 
ribbon,  at  25  cts. ;  30  pair  silk  gloves,  at  $1.37.^;  4  doz.  linen  tt)wel3, 
at  $2.85  ;  22^  yds.  ticking,  at  45  cts.     Footing  of  the  bill,  $131.  37^. 

22.  G.  Turner  &  Son,  Quebec,  sold  to  A.  1.  Green,  March  6,  l."<rO, 
17  pair  boots,  at  .^3.i)0;  Nlarch  18,  19  pair  shoes,  at  1.08  ;  April  9, 
80  pair  hose,  at  $1.20;  23  pair  gloves,  at  75  cts.  They  received  of 
A.  1.  Green,  the  following  as  credits:  April  5,  27  Second  Readers,  at 
20  cts.  ;  10  Third  Readers,  at  $3  90;  May  11,  7  Brown's  Dictionaries, 
at  $4.75;  19  Gulden  Manuals,  at  $2.93 ;  20  Christian  Duties,  at  37 
cts.  The  balance  due  G.  T.  &  Son,  which  was  paid,  May  15,  1870, 
amounted  to  $44.05. 

23.  Sold  by  Smith  &  Watters,  Kingston,  July  24,  1870,  to  0.  S. 
Peters:  275  bbls.  Patapsco  flour,  at  $7.16;  150  bbls.  Ontario  flour, 
at."^6.25;  170  bbls.  Chicago  flour,  at  $5.87^;  214  bushels  corn,  at 
82  cts.  ;  326  bush,  wheat,  at  $1.62.^;  300  bush,  oats,  at  91  cts.  j 
600  bush,  rye,  at  $1.06.  Footing  of  the  bill,  $5413.48. 

24.  Joseph  R.  Simon,  bought  of  C.  T.  Adams,  Montreal,  April  20, 
1870,  as  iol lows:  5  3'ds.  black  cloth,  at  $3.50;  1  satin  waistcoat, 
$5.50;  Trimmings,  $3.75  ;  3  yds.  yellow  linen,  at  19  cts,;  10  yds. 
gray  fringe,  at  68  cts.  ;  3  pieces  of  ribbon,  at  31  cts.;  3  yds.  black 
cassimere,  at  $2.25;  7^  yds.  alpaca,  at  55  cts.;  16  yds.  cambric,  at 
IO5  cts. ;  3  skein  silk  tnread,  at  5^  cts.  ;  4  yds.  wadding,  at  6  cts.  j 
9  yiis.  white  flannel,  at  90  cts.  ;  2  cravats,  at  $1.12^  ;  4  yds.  greea 
baize,  at  58  cts.;  6  cotton  shirts,  at  ^jd^  Cts.  ;  5  yas.  merino,  at  80 
cts.  ;    It)  yds.  muslin,  at  14  cts.  Footing  of  the  bill,  $70.01. 

25.  Sold  by  P.  Mayrand  &  Co.,  Halifax,  to  Ed.  O'Neil,  grocer,  as 
follows:  June  8,  1870,  4  pieces  muslin,  each  37  yds.,  at  $3.45  a  yd.  j 

8  pieces  printed  calico,  each  47  yds.,  at  82  cts.  a  yardj  June  27,   6 


BILLS   AND   ACC0T7NTS.  77 

pieces  Datch  iinen,  each  30  pis.,  at  70  cts.  a  yarl ;  Jdy  10,  U  pieces  ' 
8erj;e,  each  19  vdn..  at  5{S  ct-'.  ;   Aug.  6,  1750  yds.    Low  II   cotton,   at 
20'c's.  ;   97  t  y.{3.  Manchester  stuff)3,  at  2oct3.     July  80,    E.   O'Meil, 
paid  in  part  $350.  Wliat  balance  was  due  P.  M.  &  Co.,  Aug.  2,  when 
the  account  wa.^  made  out?  Ans.  .f  12^4.46. 

26.  Mes<r8.  Fra-^er,  0'D>)nnel1  &  Co.,  wliolesale  dealer?,  Montreal, 
pold  to  Duiral  &  Lane:  Aug.^4,  l^!70,  18  fine  dress  coats,  No.  52,  at 
$27.50  ;  4()  cashmere  vests,  Xo.  20,  at  $4.30  each  ;  Sept.  9,  3  doz. 
Tuen's  black  wool  hats,  No.  22,  at  $12.50  per  doz.;  ^  doz.  men's 
Pearl  hats.  No.  54  at  f 27  per  doz.  ;  5  umbrellas  2.S-in.,  at  ^1.75; 
Oct.  12.  5  doz.  ir.en's  white  cotton  hose.  No.  7,  at  .S2.60  per  doz.  ; 
3  black  leather  valises,  No.  72,  at  *9.50.  On  this  are  the  following 
credits:  Sept.  10,  by  ca^h,  $40');  Sept.  30,  by  cash,  $150;  Oct  7, 
by  50  bushels  c  >rn,  at  65  cts.  What  balance  was  due  F.  O'D.  &  Co., 
Oct.  18,  when  the  account  wa'?  settled  ?  Ana.  $211 .55. 

27.  Bought  of  L.  R.  Williams.  Quebec,  by  H.  S.  Connolly:  June  3, 
1870,  75  lbs.  maple  sug  r,  at  6^  cts. ;  9  lbs.  green  tea,  at  65  cts.  -^ 
21  gals,  maple  syrup,  at  70  cts. ;  July  I,  12  lbs.  pepper,  at  25  cts.; 
10  lbs.  spice,  at  20  cts.  ;  12  lbs.  ginger,  at  18  cts.  ;  15  lbs.  coffee,  at 
12.^  cts.  ;  J„ly  12,  20  lbs.  dried  apples,  at  10  cts.;  18  lbs.  dried 
peaches,  at  12^  cts.  ;  2  but hels  onions,  at  80  cts.;  Aug.  1,  13  lbs. 
mackerel,  at  8  cts. ;  9  lbs.  STiioked  herrings,  at  20  cts.  ;  Aug.  10,  25 
Ib^  r^ce,  at  5  cts.  ;  12  lbs.  dried  beef,  at  12^  cts.  ;  Sept.  4,  5  bush, 
corn  m  al  at  80  cts.;  5  sacks  tal)le  salt,  at  20  cts.;  17  lbs.  soda 
crackers,  at  9  cts.  Amount  of  the  bill,  $52.24,  which  was  paid  to 
L  H.  Williams,  Sept.  7. 

28.  Sold  by  L.  '  "rudel,  Montreal,  to  J.  B.  Poston,  as  follows  :  Oct. 
20,  1870,  48  pair  tungs,  at  37. ^  cts. ;  2  ;  doz.  pewter-p  dished  bits,    at 

85  cts.  per  doz. ;  96  doz.  hin>res,  at  18  cts.  per  doz.  ;  Nov.  3,  32  doz. 
curry-combs,  at  45^  cts.  a  doz,  20  packets  shoemakers'  awl.s,  at 
5.^  cts,  per  packet;  Nov.  12,  7.)  packets  34  in.  screws,  at  95  cts.  per 
packet.  L.  Trudel  receive!  of  J.  B.  Poston  on  account:  Nov.  8,  2 
casks  Medoc  wine,  each  45  gal.,  at  80  cts.  per  gallon  :  Dec.  5,  cash, 
$50.     What  balance  was  due  L.  T.,  Dec.  6  ?  Ans.  $',2.79 

29.  Invoiced  by  D.  Molson,  Q  el  ec,  to  V.  R.  Lewis,  Ottawa,  Feb. 
1,  1«70:  2  cases* calf  boots.  No.  3,  each  67  pairs,  at  $3.75;  4  cases 
thick  boots,  No.  4,  each  54  pairs,  at  $2.62 ;  2  cases  gaiters,  No.  7, 
each  75  pairs,  at  $1.12:   2  cases  buskin<,  No.  10,  each   27   pairs,  at 

86  cts.  ;  2  cases  slippers',  No.  14,  each  35  pairs,  at  70  cts. ;  2  casea 
rubbers,  No.  13,  each  50  pairs,  at  $1.04  ;  charged  for  packing,  cartage, 
etc.,  $.-5.90.  Footing  of  the  bill,  $1439.76. 

30.  N.  P.  Morris  &  Co.,  Halifax,  sold  to  U.  S.  Brown,  Sept.  7, 
1870,  50  yds.  print,  at  12^  cts. ;  15  yds.  cambric,  at  9  cts. ;  6  y4s. 
cassimere,  at  $  .60  ;  Sept.  25,  33  yds.  sheetini,  at  11  cts.;  3  yards 
velvet,  at  .$3.00;  6.^  yds.  b.oadclJth,  at  $4.37^;  Oct.  29,  20  yards 
French  print,  at  17  cts.  ;  15  yds.  merino,  at  70  cts.  On  this  bill  are 
the  tbdowing  credits  :  Nov.  1,  by  22  lbs.  butter  <.t  20  cts.;  6  cords 
cherry  wood,  at  .t3.00  ;  Dec.  4,  by  cash,  $16.00  ;  Dec.  10,  by  8  days' 
labor,  at  $1.50.  What  balance  was  due  N.  P.  M.  &  Co.,  Dec.  30, 
when  the  account  was  settled?  Ans.  |21.76| 
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PROPERTIES  OF  NUMBERS. 

EXACT    DIVISORS   AND    PRIME    NUMBERS. 

HH.  An  ExiCt  DiviS3r  of  a  number  is  one  that  divides  it 
witliotit  a  reurtirider,  or  which  <z;ives  an  integer  for  the  quotient. 
SO.  All  numbers  are  either  even  or  odd. 

00.  An  Even  N amber  is  a  number  of  which  2  is  an  exact 
divi  or ;  as  2,  6,  8,  24. 

01.  An  Oid  Number  is  a  number  of  which  2  is  not  an  exact 
divi-or;  as  I,  3,  7, 15. 

Every  number  must  be  either /)rm?f'  or  composite. 

02  V  Prime  Number  is  one  which  can  not  be  resolved  or 
separated  into  two  or  more  integral  factors;  as  1,  3,  5,  7. 

NoTRS. — 1.  All  prime  numbers  except  2  are  oJd  nuraberi?. 

2.  NT  limber-?  are  prime  to  eieh  other,  when  they  have  no  common  divisor;  thus, 
7  and  1  i  are  prime  to  e.(ch  other,  as  are  also  4,  11,  and  15. 

!>3  A  CompaS'-te  Number  is  one  that  has  other  exact  di- 
visors besides  1  and  itself;  as  6,  9,  14. 

Ol.  The  Prime  Factors  of  a  number  are  its  exacts  divisors  ; 
thus.  1    3,  and  7,  are  factors  of  21. 

i^fi.  The  Power  of  a  number  is  the  product  obtained  by 
t  'iiiu;  the  nun)b'.'r  a  certain  number  of  times  as  a  factor;  thus, 
16  is  a  power  of  4. 

Norg — When  the  nu  liber  is  t^ken  once,  it  is  called  its  first  power;  when 
taken  iwice,  a<  a  f  ictor,  the  product  is  called  its  second  power;  and  so  on. 

S^fS.  The  Exponent  of  a  power  is  a  fissure  written  at  the 
ri.L'ht  of  a  number,  and  a  little  above  it,  to  show  how  many  times 
it  is  t.iki^n  as  a  f  tctor ;  thus,  in  the  expression  5'^,  the  exponent 
is  2,  and  the  whole  is  read  5  second  power. 

From  these  principles, 

1st.  Any  mimber  ivhi.ch  will  exactly  divide  one  of  two  numhers 
will  divid(  their  product. 

2n'l.  Avy  nnmher  which  will  exactly  divide  each  of  two  Clum- 
bers will  divide  their  sum. 

3rd.  Any  number  which  will  exactly  divide  each  of  two  num^ 
hers  will  divide  thir  dijff^renre. 

88.  Wh"t  is  fin  <■  xact  divisor  ? —  89.  What  are  all  numbev<  ^ —  90.  Wh'it  is  an 
even  number  ? —  91  An  odd  number? — 92.  A  prime  numlier? —  Wh:n  irenum.' 
bers  prime  tn  each  other  ? —  9  '.  Wtiat  is  a  composte  number? —  9i.  What  are 
prime  factors? — 95.   What  ia  the  ^.ower  of  a  number  ?— \i6.  What  ia  an  expo- 

Dent? 
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We  derive  the  following:  properties : 
I.    Ttro  is  fin  exact  divisor  of  all  even  numbers, 
11    T/ir^c  is  nn  exact  divisor  of  every  number  the  sum  of  whose 
di.irits  it  will  ex  ictly  divide. 

III.  Fmir  is  an  exacv  divisor  when  it  will  exactly  divide  the 
tens  and  units  of  a  number. 

IV.  Five  is  an  exact  divisor  of  every  number  whose  unit  figure 
is  0  oc  5. 

V.  <S/.r  is  an  exact  divisor  of  every  even  number,  the  sum  of 
who«e  digrits  it  will  exactly  divide,  or  that  3  will  exactly  divide. 

VT.  Eight  is  an  exact  divisor  when  it  will  exactly  divide  the 
hundreds,  tens,  and  units  of  a  number. 

VII.  iVine  is  an  exact  divisor  when  it  will  exactly  divide  the 
sura  of  the  digits  of  a  number. 

VIII.  T  u  is  an  exact  divisor  when  0  occupies  the  units'  place. 

IX.  ^/ei'ew  is  an  exact  divisor  of  every  number  whose  sum  of 
the  digits,  standing  in  the  even  places  is  equal  to  the  sum  of  the 
digits  standing  in  the  odd  places. 

TABLE    OF   PRIME    xNU.MBERS -PROM    1    TO  1109. 


1 

69 

139 

233 

337 

439 

557 

653 

769 

833 

1013 

2 

61 

149 

239 

347 

443 

5(\H 

659 

773 

887 

1019 

3 

67 

151 

241 

349 

449 

569 

661 

787 

907 

1021 

5 

71 

157 

251 

353 

457 

571 

673 

797 

911 

1031 

7 

73 

i»;3 

257 

359 

461 

577 

677 

809 

919 

1033 

11 

79 

167 

263 

367 

463 

587 

683 

811 

929 

1039 

13 

83 

173 

269 

373 

467 

5'.)3 

691 

821 

937 

1049 

17 

89 

179 

271 

3:^9 

479 

599 

701 

823 

941 

1051 

19 

97 

181 

277 

383 

487 

601 

709 

827 

947 

1061 

23 

101 

191 

281 

3S9 

491 

607 

719 

829 

953 

1063 

29 

103 

193 

283 

3i7 

499 

613 

727 

839 

967 

1069 

31 

107 

197 

293 

401 

503 

617 

733 

853 

971 

1087 

37 

109 

199 

307 

409 

509 

619 

739 

857 

977 

1091 

41 

113 

211 

311 

419 

521 

631 

743 

859 

983 

1093 

43 

127 

223 

313 

421 

523 

641 

751' 

863 

991 

1097 

47 

131 

227 

317 

431 

541 

643 

757 

877 

997 

1103 

53 

137 

229 

331 

433 

547 

647 

761 

881 

1009 

1109 

FACTORING. 

OT.  Case  I. —  To  resolve  a  nuviber  into  its  prime  factors. 

NoTR. — The  process  of  factoring  numbers  depends  upon  the  following  prin- 
ciples : 

When  is  2  an  exact  divisor  ?~  3  ?—  4  ?—  5  ?—  6  ?—  8  ?—  9  ?-  10  ?—  !  1  ^ 
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FACTORING. 


OPERATION. 


I.  Every  prime  factor  of  a  number  is  an  exact  divisor  of  that  number, 

II.  The  only  exact  divi-ors  of  a  number  are  its  primo  factors,  or  somo  combi- 
nation-^ ot  its  prime  factors. 

E:c.  What  are  the  prime  factors  of  1596  ? 

AxALYsra.— We  divide  by  2,  the  lea«t  primo  lactor,  and 
the  resuit  by  2  ;  hi?  g'ves  an  odd  number,  39  •,  for  a  quo- 
tient. We  tlii-n  divide  by  the  prime  numbers  3,  7,  find  19, 
successively,  and  the  last  quotient  is  1.  The  divisors,  2,  2, 
3,  7,  and  19,  are  the  prime  factors  required.    Hence,  tha 


OcS  RuLK. — Divide  the  ghpii  numher  hij  the  smaller  prima 
factor  ;  divide  the  quotient  in  the  same  manner,  and  so  continue 
the  dirision  until  the  qioti.ent  is  a  prime  numher.  The  several 
divisors  and  the  last  quotient  w'U  be  the  prime,  factors  required. 

Proof.  The  product  of  all  the  prime  factors  will  be  the  given 
number. 

EXAMPLES   FOR   PRACTICE. 
Required  the  prime  factors  of 


2 

151)6 

2 

798 

3 

399 

7 

133 

9 

19 

1 

1. 

?8. 

Ansi.  %  2,  7. 

6. 

1140. 

Ans. 

11. 

12673. 

Ans. 

i. 

.^6. 

Ans. 

7. 

3420. 

Ans, 

12. 

12196. 

Ans. 

3. 

8G. 

Ans. 

8. 

2445. 

Ans. 

13. 

21504. 

Ans. 

4. 

144. 

Ans. 

9. 

2431. 

Ans. 

14. 

13981. 

Ans, 

5. 

360. 

Ans. 

10. 

2205. 

Ans. 

15. 

17199. 

Ans. 

OO.  Case  II. —  To  find  the  j^rime  factors  common   to   two  •r 

more  numbers. 

Ex.  What  are  the  prime  factors -common  to  84,  126,  and  210  ? 

Analysis. — We  find  2  to  be  an  exact 
divisor  ot  all  the  numbers,  and  s,  therefore, 
a  common  factor;  3  is  an  exact  divisor  of 
the  first  set  of  quotients,  and  7  of  the  second 
set  of  quotients,  therefore,  3  and  7  are  also 
common  factors  of  the  numbers.  There  is 
no  exact  iivisor  of  the  third  set  of  quotients. 
Hence,  2,  3,  and  7  are  the  only  prime  fac- 
tors common  to  84,  126,  and  210. 

lOO.  Rule. — T.  Divide  each  of  the  numbers  bjj  the  smallest 
prime  number  which  is  an  exact  divisor  of  each. 

II.  Divide  each  set  of  quotients  in  the  same  manner,  until  they 
become  prime  to  each  other.  The  divisors  will  be  the  common 
prime  factors, 

98.  Whnt  is  the  rule  to  resolve  a  number  into  its  prime  factors? —  100.  Wfict  t# 
the  rul-e  to  find  the  prime  factors  cotnmon  to  two  or  mure  numbers  f 


2 

OPERATION. 

84,   126, 

210. 

3 

42,    63, 

105. 

7 

14,    21, 

35. 

2,     3,  • 

5. 

CANCELLATION.  81 

EXAMPLES  FOR  PRACTICE. 

Required  the  prime  factors  common  to 

1.  12,  and  24.  Ans.  2,  2,  and  3. 

2.  48,  96,  and  120. 

3.  42,  6:i,  and  105.  Ans.  3  and  7. 

4.  225,  485,  and  540. 

6.  48,  72,  and  96. 

€.  140,  210,  and  2«0.  Ans:  2,  6,  and  T. 

7.  252,  386,  and  420. 

8.  96(1,  1568,  and  5824. 

9.  380,  495,  and  165. 

10.  2340,  11934,  12987,  and  14859. 

CANCELLATION. 

,  lOi.  Canceilation  is  the  pro-^ess  of  rejecting  equal  factors 
from  numbers  sustaining  to  each  other  the  relation  of  dividend 
and  divisor. 

Ex'.  1.  Divide  112  by  56. 

Akaltsis.— The  factors  of 

OPERATION.  the  dividend  are  7,  2,   2,  2, 

,  , «         tr        b         t>         ft         o         n  a"J  2-     ll^o  factors  of  th« 

IV2  _  Xx%x%x%x2  ^  2  _  2^  divisor  are  7,  2,  2,   and  2. 

5g  tx^x^x^  r  *  Rejeciing  the  common  fic- 

tors  7,  2,  2,  ad  2,  wo  obtaia 
2  for  the  quotient. 

NoTKS. — 1.  When  a  dividend  contains  a  divisor  an  exact  number  of  times, 
there  is  a  factor  in  the  dividend  equal  to  the  divisor. 

2.  Waen  a  factor  is  cancelled,  I  is  supposed  to  take  its  place. 

Ej?.  2.  Divide  the  product  of  7  x  10  x  12  x  5  by  the  product  of 
14  X   18  X  6. 

Obs.— We  have  perform- 
ed this  division  without 
factoring  the  divi^lend  and 
divisor,  by  t eject  ng  the 
factors  that  are  common  te 
both  dividend  and  divisor, 
and  writing  the  remaining 
factors  in  their  proper  places. 

X03.  Rule. — I.  Write  the  dividend  above  and  the  divisor 
below  a  horizontal  line. 

IL  Cancel  all  the  factors  common  w  both  dividend  and  divisor. 

IIL  Divide  the  product  of  the  remaining  factors  of  the  dividend 
bi/  the  product  of  the  remaining  factors  of  the  divisor ,  and  tht 
result  will  be  the  quotient. 

101.  Wli^t  t«  cancellation  ?—  102.  What  is  the  rule/or  cancellation  t 

4* 


OPERATION. 
5            % 

Dividend,  7  x'  IQ  x   1^  x  5 

25 

Divisor,           14  x  1^  x  ^^ 
%        9 

9 

2^ 


3. 

16  X 

4. 

12  X 

6. 

16  X 

6. 

84  X 

7. 

72  X 

8. 

22  X 

9. 

76  X 

10. 

25  X 

11. 

184  > 

12. 

28  X 

82  DIVISORS   OP   NUMBERS. 

EXAMPLES   FOR   PRACTICE. 

24  X  48  -^  32  X  36  x  38  =  Ana.  A. 

7x5-^2x4x3.  Ans.  \1\, 

5  X  10  X   18  -^  8  X  6  X  2  X  12.  Ans.  12^. 

12  X   18  -^  21  X  24  X  9.  Ans.  4. 

18  X  16  -f-  24  X   16  X  9.  Ans.  6. 

9x12x6-^  3x11x6x4.  Ans.  15. 

34  X  96  ^  17  x  51   X   32. 
7  X  14  X  36  -^  4  X  10  X  21  X  54. 
X   1^45  X  80  -^  23  X  29  X  60. 
27  X  21  X   15  X  18  4-  7  X  54  X  7  X  3  X  9. 

13.  12  X  5  X  183  X   18  X  70  -f  3  X   14  X  9  X  6  X  20  X  6. 

14.  213  X  84  X  190  x  264  -^  30  x  56  x  36. 

DIVISORS  OF  NUMBERS. 
103.  A  Common  Divisor  or  Measure  of  two  or.  more 

numbers  is  any  number  that  will  exactly  divide  each  of  them. 

lOl.  The  Greatest  Common  Divisor  of  two  or  more  num- 
bers is  the  greatest  exact  divisor  of  each  of  them. 

105.  Gkneral  PRiNCiPi-Es. — I.  One  is  a  divisor  of  all  integers. 

II.  Every  number  is  a  divisor  of  itself. 

III.  Enery  prime  factor  of  a  number  is  a  divisor  of  that  number. 

IV.  Ecery  product  of  any  two  or  more  prime  factors  of  a  num- 
her  is  a  divisor  of  that  number. 

V.  Every  numbi-r  equals  the  product  of  its  prime  factors. 

VI.  A  n  mber  has  no  divisors  except  its  prime  factors  and  the 
product  of  every  two  or  more  of  them.  Hence,  the  product  of  alt 
the  prime  factors  common  to  two  or  more  numbers  is  their  greatest 
common  divisor. 

COMMON  DIVISOR. 

106.  To  find  a  common  divisor  of  two  or  more  numbers, 

Ex.  Required  a  common  divisor  of  9,  15,  and  21. 

OPERATION.  Analysis.— We  resolve  ea-h  of  the  eiveu 

„  .,         „  numbeisinto  two  factors,   one  of  which  is 

y  —  d    X    d  g^jjy  i,y,j  jy  jjIi  ,^j  them.     In  the  operution  J 

15  =  3   X   5  is   the  coin  lion   factor,   and  is  therefore   % 

21  =  3   X    7  common  divisor  of  the  numbers. 

lOT.  RuLR. —  R  sohe  the  given  nuinbers  into  their  prim$ 
factors,  then  if  an^  factor  be  common  to  all,  it  will  be  a  common 
dioi.^or. 

103.  Whut  w  o  oomoion  divibor  ?—  lOi.  What  in  the  greatest  common  divisor  J 


GREATEST   COMMON   DIVISOR.  83 

EXAMPLES   FOR   PRACTICE. 

Find  the  common  divisors  of  the  followin2  numbers: 


1.  10,  15.  and  25.  Ans.  5. 

2.  15,  1«',  24,  and  86.        Ans.  3. 

3.  3.  9,  18,  and  24. 

4.  21,  77,  35,  and  42. 


5.  2S  14,  42,  and  35.        Ans.  7, 

6.  10,  35,  50,  and  75.        Ans.  6. 

7.  4,  12,  16,  and  28. 

8.  82,  118,  48,  and  146. 


GREATEST  COMMON  DIVISOR. 

lOS.   To  find  the  greatest  common  divisor  of  two  or  more 

numbers. 

Ex.  "What  is  the  greatest  common  divisor  of  168,  210,  and  252  ? 
FIRST  METHOD. 
OPERATION.  Analysts — First    find  the  prime 


^ao  oiA  o-o  factors  common  to  the  numbers,  (99V 

Ib8  ZIP  loZ  ^hioh  are  2,  3,  and  7.  .Therefore  the 

84  105  126  greatest  common  divisor  is  2  X  ^ 

X  7=42.  (103,  VI). 


28  35  42 


lOO.  Rule. — Find  the  prime  factors  common  to  all  the  num- 
bers (99),  and  their  product  will  be  the  greatest  common  divisor. 

SECOND   METHOD. 

OPERATION.  Akaltsts.— The  prime 

{lRQ_Os/9v9vQv7  factors  .common    to    the 

i^^~  t        i        t        i  ^^'^^   nurnbers  are  2.  3, 

210  =  2x    3x5x7  and  7.Therefore  the  great- 

252  =  2x2x3x3x7  estcommond.visoris2x3 

X  7  =  42.  (105,  VI.) 

no.  Rule. — Rd^olve  the  numbers  into  their  prime  factors, 
and  find  the  product  of  the  common  prime  factors. 

THIRD   METHOD. 

111.  Principles. — I.  If  the  lesa  of  tivo  numbers  is  a  divisor  o 

the  greater,  it  is  their  greatest  common  divisor. 

II.  .4  divisor  of  a  number  is  a  divisor  of  any  number  of  times 
that  numbtr. 

III.  A  common  dirisor  oj  two  numbers  is  a  divisor  of  their  sum^ 
and  also  (f  their  difftrence. 

IV.  The  greatest  common  divisor  of  the  difference  of  two  num- 
bers and  one  of  them,  is  the  greatest  common  divisor  of  the  two 
numbers. 

109.  Wliut  is  the  rul".  to  find  the  greatest  common  divisor,  first  method  f —  Second 
mttiiod  ? —  Third  mtthod  1 


OPERATION. 

117) 

18G5 

117 
195 
117 

(11 

78) 

117  (I 

78 

39)  78 

(2 

78 

84  LEAST    COMMON    MULTIPLE. 

Ex»  Required  the  greatest  com  men  divisor  of  1 17  and  1365. 

Awai.ysis.  -Since  117  is  the  greatest  divi- 
sor ot  117,  if  it  be  a  divisurof  l3iij,  i  wi  I  be 
thoir  greiitodt,  common  uivisur.  by  trial  I  IT 
is  fuui.d  nut  to  be  a  d>visur  of  1366,  slao* 
there  is  a  remainder,  78. 

if  78.  the  gieatesL  divi-^or  of  itself,  is  a  di- 
visor of  11 7 ,  it  IS  the  gi  eatest  common  divisor 
of  7^  Mild  117,  and  als-.,  of  117  and  WSi. 
(Ill,  IV  )  n.v  tr  al,  78  is  found  not  to  be  ft 
aiv  SOI  id  1 17,  since  there  is  a  leman.der,  39. 

If  3'.  the  greatest  divisor  of  its  If,  is  i  di- 
visor of  78.  it  is  the  greatest  common  divisor 
—^  of  3y  and  78.  aK<o  of  -8  and  1 17,  and  of  117 

and  13tto.  By  trial,  39  is  found  to  be  a  di- 
visor of  78,  and  is,  therefore,  ihe  greatobt 
ooinmon  divisor  of  117  .and  1365. 

Obs. — A  knowledge  of  the  Prinsiples  (HI),  will  render  the  above  an alysig 
plain,  since  39  is  an  exact  divisor  of  78,  it  is  a  divisor  of  117  =  39  -|"  ^8,  and 
1355  =  11  X  1J7  -I-  .8. 

11!S.  Rule. — Divide  the  greater  number  by  the  less,  and  tlie 
divisor  by  the  remainder^  and  so  on,  till  there  is  no  remainder. 
The  last  divisor  will  be  the  greatest  common  divisor  sought. 

NoTR.— The  greatest  common  divisor  of  threo  or  more  numbers  can  be  found 
by  finding  the  gieat<'St  common  divis  r  if  two  of  the  numbers,  then  the  greatest 
oommou  divisor  ot  this  greatest  conraon  divigbr  and  a  third  number,  and  do  on. 
The  last  common  divisor  will  be  the  greatest  common  divisor  of  all  the  numben. 

EXAMPLES   FOR   PRACTICE. 

Find  the  greatest  common  divisors  of  the  following  numbers: 


1. 

72  and  168. 

Ans. 

24. 

10. 

16,  20,  and  24.     Ant. 

2. 

175  and  45.5. 

Ans. 

35. 

11. 

78,  234,  and  468. 

3. 

169  and  866. 

Ans 

.  1. 

12. 

2041  and  8476. 

4. 

84,  126,  and  210. 

Ans. 

42. 

13. 

286,  429,  and  715. 

5. 

12,  18,  24,  and  30. 

Ans.  6 

14. 

1649  and  5428. 

6. 

385,  462,  and  154. 

15. 

92,  116,  and  124. 

7. 

12,  15,  and  18. 

16. 

252.  680,  1134,  and  1381. 

8. 

210,  350,  and  770. 

17. 

49373  and  147781. 

9. 

70,  105,  atid2l5. 

18. 

3J13,  2231,  and  2047. 

LEAST  COMMON  MULTIPLE. 

113.  A  Multiple  is  a  number  exactly  divisible  by  a  give* 
number;  thus,  15  is  a  multiple  of  3. 

114.  A  Common  Multiple  is  a  number  exactly  divisible  bj 
two  or  more  given  numbers;  thus,  24  is  a  comnjon  multiple  of 
2,  3,  4,  6,  8,  and  12. 

113.  What  w  a  multiple? —  Hi.  A  common  multiple? 
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UoTR. — It  is  evident  that  the  product  of  two  or  more  numbers,  or  any  number 
•f  times  their  product,  must  bo  a  ccrainon  multiple  of  tli'3  nun.be.s.  Hence.  A 
0omm'>n  muti/j/eoftwoormore  numbers  may  be  found  by  muUiptjiny  the  yiven 
numbtra  tuyetker, 

115  The  Least  Coilim3n  Maltiple  is  the  le.st  nmuber  ex- 
actly divisible  by  two  or  more  given  uuiiibers;  thus,  30  is  the 
least  common  multiple  of  10  and  15. 

NoTR.— The  least  common  multiple  of  two  or  more  numbers  contains  all  the 
prime  factors  of  each  of  tho&e  numbers,  and  no  other  factors. 

116.   To  find  the  least  common  multiple, 

FIRST  METHOD. 

Ex.  What  is  the  least  common  multiple  of  9,  12,  16,  and  20  ? 

OPERATION.  Analysis. — Resolving  the  num- 

Q  „         .,  bers  into  t;ieir   prime  factors,   wo 

.     ^    .  gjjj  (^jjg^y  jy  ^  2,  3,  an  i  5.     The 

12  =  2   X   2   X   3  gre.nest  num^^er  of  limoa   the  2 

16  =  2   X   2   X   2   X  2                          occ  rs  as  a  f  ctor  in   any  of  the 

20  =  2   X   2   X   5  given   numbc;  s   is  4   times  ;    the 

2x2x2x2x3x3x5  =  720  Ans,        ¥^''^^^^  """''^^■•"  ^^  ^'"^«^^  ^  ''°'^"':^ 

in  any  of  the  given   numbers  is 

twice;  and  the  gn-atert  number 

•f  times  the  5  occurs  in  any  of  the  given  numbers  is  once.     Hence,  2,  2,  2,  2,  3, 

3,  and  5,  must  be  all  the  prime  factors  necessary  to  produce  in  compoin^  9,  12, 

16,  and  20.     1  herefore  7.:U,  the  product  of  these  factors,   is  the  least  commoa 

multiple  required. 

IIT.  Rule. — I.  Resolve  the  given  numhers  into  their  prime 
factors'. 

II.  Take  all  the  prime  factors  of  the  largest  numhpr,  and  such 
prime/actors  of  the  other  numbers  as  are  not  found  in  the  largest 
number,  and  their  product  will  be  the  least  common  multiple. 

SECOND   METHOD. 

Ex.  What  is  the  least  common  multiple  of  10,  16,  24,  and  32? 

OPERATION.  Analysis.— We   fir^t   w»ite    the 

given  numbers  on  a  hnriz  ntal  line, 
then  we  divide  by  2,  a  prime  tium- 
ber  that  will  divide  all  of  them 
without  a  remainder,  and  write  the 
quotients  in  a  line  underneath. 
Now,  since  some  of  the  numbers  in 
the  second  line  c<mtain  the  factor  2, 
we  again  divide  by  2,  and  write  the 
quoti-ints,  and  the  unaivi'ied  num- 
ber, 5,  in  aline  underneath  a'  before.  "We  continue  to  divide  by  a  prime  num- 
ber, till  the  divisor  and  remainders  are  all  prime  to  each  other;  the  product  of 
botii  divisors  and  remainders  give?  480  as  the  least  common  multiple. 

116.   Wh"t  '■«  the  least  common  multiple  ? —  117.   What  is  the  rule  for  Jinding 
the  least  common  multi^de  first  method  7 


2)10, 

16, 

24, 

32. 

2)    5, 

«, 

12, 

16. 

2)    5, 

4, 

6, 

8. 

2)    5, 

2, 

3, 

4. 

2. 


8d  fractions. 

lis.  Rule. —  I.  Divide  hy  the  smallest  'prime  number  that  ix 
an  cxnct  dioimr  of  two  or  more  of  (he  numberSf  and  write  the 
quotients  and  the  undivided  numbers  underneath, 

II.  Proceed  with  the  resulting  numbers  in  like  manner^  until 
there  is  no  exact  dt  visor  of  any  two  of  them. 

III.  The  product  of  the  divisors  and  the  resulting  numbers  will 
be  the  least  common  multiple  sought. 

NoTfs. — 1.  When  numbers  are  prime  to  each  other,  their  product  is  their 
last  common  multiple. 

2.  When  any  of  the  given  numbers  is  a  factor  of  any  of  the  others  it  may  be 
canceled. 

EXAMPLES  FOR  PRACTICE. 
Required  the  least  common  multiples  of  the  following  numbers  : 


1.  24,  .36.  and  20.  Ans.  360. 

2.  7,  14,  21,  and  15.      Ans.  210. 

3.  14,  ly,  38,  and  57.    Ans.  798. 

4.  8,  12,  16,  and  20. 

5.  32,  34,  and  36. 

6.  20,  36,  48,  and  50. 

7.  9,  18,  27,  and  54. 

8.  12,  15,  42,  and  60. 


9.  10,  45,  75,  and  90.  4ns.  456. 

10.  12,  15,  18,  and  35.  Ans.  1260. 

11.  25,  60,  100,  and  125. 

12.  22,  12,  44,  and  11. 
13.'  18,  27,  36,  and  40. 

14.  270,  189,  297,  and  243. 

15.  64,  84,  96,  and  216. 

16.  84,  100,  224,  and  300. 


FRACTIONS. 

no.  A  Fraction  is  one  or  more  of  the  equal  parts  of  a  unit. 

130-  Two  integers  are  required  to  write  a  fraction,  one  to 
express  the  number  of  parts  into  which  the  whole  number  is 
divided,  and  the  other  to  express  the  number  of  these  parts  taken. 
Thus, 

If  an  apple  be  divided  into  2  equal  parts,  one  of  the  parts  is  called 
one  half;  if  divided  into  3  equal  parts,  one  of  the  parts  is  called  one 
third,  two  of  the  part.^  two  thirds;  if  divided  into  4  equal  parts,  one 
of  thS  parts  iH  called  owe /owr^A,  etc.  j  if  divided  into  5  equal  parte, 
one  of  the  parts  is  called  onefflh,  etc. 

The  parts  are  expressed  by  figures ;  thus, 

One  half  is  written  ^ 

One  third         '*  I 

Two  thirds      *'  § 

One  fourth       ^'  I 


Three  fourths  is  written 
One  fifth  " 

Four  fifths  " 

Five  sevenths  " 


118.  What  is  the  rule  for  Jinding  the  least  common  multiple  second  method? 
—  liy.  M7tai  i»  a  fraction  ? —  120.  How  many  numbera  are  required  to  wrhte  a 
fraction  t 
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121.  The  two  integers  of  a  fraction  are  its  Tern(lS  ;  the  one 

^;r/oM>  the  line,  the   Denominator;  and  the  one  above,   the   Nu- 
:i€ratnr. 

122.  The  Denominator  names  the  parts,  and  shows  bow 
many  of  them  are  equal  to  a  unit. 

123.  The  Numerator  numbers  the  parts,  and  shows  how 
many  of  them  are  t;iken  or  expressed  by  the  fraction. 

124.  From  the  foregoing  definitions,  it  follows, 

I.  That  the  value  of  a  fraction  in  units,  is  the  quotient  of  the 
numerator  divided  by  the  denominator. 

II.  That  fractions  indicate  division,  the  numerator  being  a 
dividend  and  the  denominator  a  divisor. 

125.  To  Analyze  a  fraction  is  to  name  the  unit  or  quantity 
divided,  the  value  of  one  of  its  equal  parts  and  the  number  of 
parts  expressed. 

Ex.  Analyze  f  of  a  yard. 

lu  5  of  a  y^rd,  the  unit  ot  the  fraction  is  1  yard;  the  part  or  fractional  unit,  ^ 
of  a  yard  ;  and  the  number  of  fractional  units  expressed  or  numbered  is  5.  Six 
is  the  denominator,  and  shows  that  th"  yard  is  d  nsidere  i  as  6  equal  parts.  Fire 
is  the  numerator,  and  shuws  that  5  of  those  equal  parts  are  enumerated.  5  ia 
the  dividend,  and  6,  the  divisor.  Hence,  ^  ot'  a  yard  expresses  5  equal  parts  of 
such  value  that  6  of  them  equal  1  yard,  the  unit  of  the  fraction. 

120.  Fractions  are  classified  as  Simple,  Compound,  and 
Complex:. 

12T.  The  Simple  fraction  is  distinguished  as  Proper  and 
Improper. 

128.  A  Simple  Fraction  is  one  whose  terms  are  integral  j 

121).  A  Proper  Fraction  is  one  whose  numerator  is  less 
than  Its  denominator;   as  |-,  f,  i|. 

150.  An  Improper  Fraction  is  one  whose  numerator  equals 
or  exceeds  its  denominator ;  as  |-,  -|,  ^. 

151.  A  Compound  Fraction  is  a  fraction  of  a  fraction  ;  as 

foffnfl.f   XSXf  .  . 

152.  21  Uompiex  Fraction  is  one  having  a  traction   or  a 

mixed  number  in  either  or  both  of  its  terms ;  as,  1 ,  — -  ,  — ^  ,  -?. 

'  f    7i  '  13  '  9| 

ISS.  A  Hixed  Number  is  an  integer  and  a  fraction  united 
in  the  same  exprej^sinn  ;   as  5|-. 

121.  Whijt  aretheiQTXD.^  of  nfrnctiont— \22.  Dcfin".  fAe  denominator  ?— 123. 
The  numerator? —  126  fT'^'C  are/rac/t'>n«  classitieil  ?  —  I2S.  Wh<tt  is  a  simple 
friction? — li9.  Wh'it  is  n  proper  fra-tion  ? —  I  0.  An  improper  taction? — 
131.  ^  compound  fraciion ? — 132.  4  complex  fraction.' — 133.  A  mixed  num- 
ber? 


£8  REDUCTION  OF  FRACTIONS. 

134.  Since  fractions  are  expressions  indicating  the  division  of 
tne  number  by  another,  it  follows, 

1st.  That,  if  the  numerator  be  mvltiplicd^  or  the  denominator 
le  divided,  by  any  number,  the  fraction  is  multiplied  by  the  same 
numher, 

2nd.  That^if  the  numerator  be  divid(d,  or  the  denominator 
multiplied,  by  any  number,  the  fraction  is  divided  by  the  same 
number. 

3rd.  That ,  if  the  numerator  and  denominator  be  both  multi- 
plied, or  both  divided,  by  the  same  number,  the  fraction,  will  not 
he  changed  in  value. 

REDUCTION  OF  FRACTIONS. 

139.  The  Reduction  of  a  fraction  is  the  process  of  changing 
its  terms,  or  its  form,  without  altering  its  value. 

130.  Case  I. —  Tonducea  whole  or  mixed  number  to  an 
equivu ten t  improper  fract ion. 

Ex.  1.  Reduce  12  yards  to  fifths. 

OPERATION.  ANAJ.vsrs,— In  1  yard  there  nre  5  fifth?,  and  in 

,  „        c rt     >•  12  yarjs  there  are  12  times  b  fifths  =  ep. 

5  X   12  =  ^^,  Ans.  •'  ^ 

13T.  Rule. — Multiply  the  whole  number  by  the  given  denom' 
inator  ;  take  the  product  for  a  numerator,  under  which  write  the 
given  denominator. 

Ex.  2.  To  reduce  15|  to  fourths. 

OPERATION.  Analysis. — In  1  there  are  4  fonrths;  therefore,  4 

,-3  times  the  number  of  whole  ones  equals  the  number  of 

.*  fourths;  therefore,  15  =  ^-£,  to  which  add  %  and  we 

_  have  155  =  ¥. 

^  ,  Ans.  * 

135.  'RvLE.— Multiply  the  whole  number  by  the  denominator 
of  the  fraction  ;  to  the  product  add  the  numerator,  and  under  the 
sum  write  the  denominator. 


EXAMPLES   FOR  PRACTICE. 

I  fC^  1.  Reduce  9  to  thirds.      Ans.  ^ 
\^^       2.  Reduce  12  to  eighths.  Ans.^^ 

ii.  Reduce  25  to  fourths. 

4.  Reduce  36  to  fitlhs. 

6.  Reduce  40  to  thirteenths. 


6.^  Reduce  16  to  ninths.  Ans.^^. 
7.  Reduce  70  to  tenths. 


8.  Reduce  62  to  fifteenths. 

9.  Reduce  .35  to  sevenths. 
10.  Reduce  81  to  elevenths. 


135.  Whnt  i8  reduction  </  a  fraction? —  137.  What  is  the  rule  for  reducing  a 
vehole  number  to  an  equivalent  tmiiroptr  fraction  1 —  liiS.  For  reducing  a  m^eed 
iitMn6er  to  an  e<£uivuient  inijtroj/er /rudiunl 
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Red'-ce  the  following  mixed  numbers  to  improper  fractions. 


11. 
12. 

13. 
14. 
15. 
16. 
17. 
18. 


374. 

45 1. 

Ans.  if". 
Ans.  ^^. 

19. 

20. 

125A. 
172^V 

Ans.  if|i 
Ans.  ^^-^ 

13-f 

21. 
22. 
23. 

26.^. 

17lf 

167^^5- 

Ans.  54P 

134|. 
96,V 

Ans.  i-V-4. 

24. 
25. 

2()9f^. 
331^. 

■^'^fs- 


26.   116#. 


130.  Case  TI. — To  reduce  an  improper  fraction  to  an  equiv- 
alent whole  or  mixed  number. 


Ex.  In  y  of  a  yard,  how  many  yards  ? 

OPERATION. 
3/  =  37 


8  =  4|,  Ans, 


Analysis.— Since  8  eighths  make  1  yard, 
there  will  be  as  many  yards  in  37  eighths  of  a 
yard  as  37  coDtains  times  ^,  or  4|  yards. 


140.   Rule. —  Divide  the  numerator  by  the  denominator,  and 
the  quotient  will  be  the  number  required. 

EXAMPLES   FOR    PRACTICE. 

Reduce  the  following  improper  fractions  to  whole  or  mixed  numbers: 

Ans.  I4y7^. 

Ans.  1 7  If. 

Ans.  12. 


1. 

'i- 

2. 

V. 

3. 

^^. 

4. 

■^%K 

5. 

8  2  8 

T.-,  • 

6. 

¥4"- 

n. 

10_ni). 

8. 

HF- 

y. 

^ti^. 

141 

Ans.  3. 

10. 

VW- 

Ans.  6^. 

11. 

\'i' 

Ans.  24|. 

12. 

\V- 

13. 

2_0.7J). 

14. 
15. 

♦JgOJ. 

16. 
17. 

18. 

4442. 

Case  TIT. —  To  reduce  fractions  to  their  lowest  terms. 


NoTK. — A  fraction  is  in  its  lowest  termit, 
Me  prime  to  each  other. 


when  its  numerator  and  denominator 


Ex.  Reduce  |f  to  its  lowest  terms. 

OPERATIOX. 

2  )  If  =  if 
2  )  if  =  #T 
3)  i\=   f  Ans. 

Or, 
12  )  II  =  f 


Analysis.— Dividing  both  terms  of  the  frac- 
tion by  the  -arae  number  does  not  alter  tho 
value  of  the  1 1  action  (131,  3rd.);  hence,  we 
divid(3  both  terms  <'f  ||  by  2,  both  terms  of  the 
result,  i|,  by  2,  both  terms  of  thiS  result  by  3, 
and  obtain  3  for  the  tinal  result.  As  3  and  7 
a  e  prime  to  each  other,  the  lowest  terms  of 

I4  '"^^^  f- 
Instead  of  diviiirg  by  the  factors  2,  2,  and 


140.    What  18  the  iuIq  J  or  rtduciny  unwij/rojia-  /ruction  to  a  whole  or  mixed 
nutuoer  f 
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3,  suoceysively,  we  may  divide  by   the  greatest  cotntnon  divi?or  of  the  gtrea 
terms,  ai.d  reuuce  the  traction  t)  its  lowest  terms  in  a  single  operation,  llenco,  the 

143.    RiTLe. — Caned  or  reject  all  factors  common  to  both  nu- 
merator and  (hnnminntor.   Or, 

Divide  both  terms  by  f/irir  greatest  common  divisor. 


EXAMPLKS    FOR   PRACTICE. 
Reiluce  the  following  fractioiis  to  their  lowest  terms : 


1. 

^^. 

Ans. 

h 

9. 

if- 

Ans.  ^^ 

2. 

n- 

Ans. 

10. 

m- 

Ans.  I 

3. 

n- 

Ans. 

i 

11. 

m- 

Ans.  i 

4. 

t\\' 

Ans. 

12. 

^'^w 

Ans.  /j 

/). 

T'r\. 

Ans. 

18. 

lit* 

6. 

m- 

14. 

7. 

fn- 

15. 

9  15* 

«. 

fyyv- 

16. 

^W- 

19.     -- 
20. 


2  1  _ 
¥ffo- 
85  1 
T2TF- 
'21       5  6  4  3 

mi' 


Ans.  ^. 

Ans.  ^^. 
Ans.  |. 


24 


143.  Case  TV. — To  red>ice  a  fraction  to  a  decimal. 
Ex.  Reduce  \  to  its  equivalent  decimal. 

FIRST    OPERATION. 

0.875,  .4ns. 


7    —    7000    —      87 

•  —  toocr  —  To( 


SECOND    OPERATION. 

8)  7.000 
0.875 


Analysis.— We  first  annex  the 
same  nu  iber  (  f  ciphers  to  both, 
tjrin-!  of  the  frai^tion;  this  does  not 
alter  its  value,  (l^.  3rd.)  ;  we  then 
(Jn'  .|p  hoth  .ps  li  w  terms  by  8, 
the  significant  figure  of  the  denom- 
inator, to  ( btfiin  the  decimal  de- 
nomi:  ator,  1 000.  Omitting  the  de- 
nominator, and  pretixing  the  sign, 

we  have  the  equivalent  dei-imal  0.875. 

1    the  second  ojt  -ration,  we  omit  the  intermediate  steps,  and  obtain  the  result, 

pra.^tic.i  l.v,  by  jinnexing  thu  three  ciphers  to  the  numerator,  7,  and  dividing  the 

result  by  the  denominator,  8. 

144.  Rule. — I.  Annex  ciphers  to  the  numerator ^  and  divide 
hy  the  (/^nominator. 

II  Point  off  as  many  decimal  places  in  the  result  as  there  are 
ciphers  annexed. 

NoTR.— If  the  division  \s  not  exact  when  a  sufficent  number  of  decimal  figures 
havo  been  ibtained,  the  sign,  -f-,  may  be  annexed  to  the  decimal  to  indicate  that 
there  is  still  a  remainder. 

EXAMPLES   FOR    PRACTICE. 
Reduce  the  following  fractions  to  equivalent  decimals. 


1. 

h- 

Ans.  0.5. 

6. 

^v. 

Ans.  0.04. 

11. 

^.     Ans.  0.333  -|- 

2. 

Ans.  0.75. 

7. 

1^' 

12. 

M- 

3. 

Ans.  0.8. 

8. 

13. 

¥r 

4. 

9. 

li. 

Ans.  0.85. 

14. 

A- 

5. 

f- 

Ans.  0.714  + 

10. 

400- 

15. 

^'^' 

14  J.    What  is  the  ra!e/>r  reihiciny  f ructions  to  their  Lowest  terms  ? —  144.    What 
is  the  rule /or  rtduviny  a  /i  action  to  a  dtcimul? 
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145.  Case  Y. —  To  reduce  a  decimal  to  a  fraction. 

Ex.  1.  Reduce  0.875  to  an  equivalent  fraction. 

OPERATION.  Analysis. — Writing  the  decimal    figures, 

n  QT-  87 -s  7  .875,  over  tha  coinm-.n  (ifMiominator,  1000,  W9 

U.a70  =  ^^^  =  J.  haye  ^8^7^  ^   I.     Hence,  the 

140.  Role. —  Omit  the  decimal  point,  and  suppli/  the  proper 
denominator. 

OPERATION. 
1  ^ 

f7a:.  2.  Reduce  0.5|  to  a  fraction.  .,        5^—16        8 

•^3  =  io  =  r=  30  =  Fs- 

14'7.  Rule. —  Omitting  the  decimal  point,  write  the  dennmU 
nator  under  the  decimal,  and  reduce  the  fraction  to  its  lowest 
terms  (142). 

EXAMPLES   FOR   PRACTrCE. 

Reduce  the  following  decimals  to  equivalent  fractions  : 


1. 

0.06. 

Ans.  ^. 
Ans.  %. 

9. 

0.000125. 

2. 

0.75. 

10. 

0.3|. 

Ans.  |. 

3. 

0.12. 

11. 

4.0(1075. 

Ans 

Ans.  |. 

4. 

0.125. 

12. 

0.66^. 

5. 

0.024. 

13. 

0.57f 
0.16'|. 

Ans.  ^. 

e>. 

0.655. 

Ans.^^. 

14. 

7. 

0.0008. 

^»«-  T2y(J- 

15. 

5.625^. 

8. 

0.68. 

148.  Case  VI. — To  reduce  a  compound  fraction  to  a  simple 


one. 

Ex.  1.  Reduce  |  of  f  to  a  simple  fraction. 

OPERATION.  Analysis. — Dy  multiplying  the  denominator 

%   X   5  —  10    Ans  °^f  ^^  ^'  ^^®  denominator  of  ^  it  is  evident  we 

^        ^       ^T^'  '  we  obtain  J  ot  5  =   5    since ^he  parts  into  which 

the  number  is  divided  are  3  times  as  m;iny,  and 

consequently  only  J  as  large  as  before;  and,  since  i  of  |.  =  ^^,  §  of  5  ^m  b© 

twice^,.  =  10. 

Ex.  2.  Reduce  |  of  f  of  f  of  ^^  of  |  of  3^  to  a  simple  fraction. 

OPERATION. 
2 

?        ^        ^        ^         ^       11       2      . 

% 

146,  147.  .  What  ia  the  rale /or  reducing  a  decimul  to  a/ractiont 
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140.  Rule. — I.  Gnncd  the  factors  common  to  the  numerators 
and  (iennminotors^  if  any. 

II.  Multiply  the  rem  n'nwg  numerators  together  for  a  new  nu- 
merator, and  the  remaining  denominators  for  a  new  denominator. 

><(,TR. — All  whole  and  mixed  numbers  that  occur  in  compound  fractions  mast 
be  reduced  to  improper  fraction^,  befoie  the  reiuired  reduction  is  performed. 

EXAMPLES  FOR  PRACTICE. 

1.  What  is  1  off  of'l?  Ans.^. 

2.  What  is  4  of  I  of  5?  Ans.  ^. 

3.  Wliat  is  I  o\'j\  of  i  of  f  ?  .4ns.  ^V 

4.  Required  the  vahie  off  of  ^  of  ^^  of  21.  Ans.  2^. 
6.  Re.luce  f  of  §  of  I  of  |  of  f^y  to  a  simple  fraction. 

6.  What  is  the  value  of  f  of  f  of  f  of  ^  of  f|? 

7.  Reduce  ^  of  |  of  y^  to  a  simple  fraction.  Ans.  |. 

8.  Reduce  11  ol  /j-  of  |^  of  9§  to  :i  whole  number. 

9.  What  is  the  value  of^  of  2|  of  l^V?  Ans.  ^. 

10.  What  is  the  value  of  ^^^  off  ofy^  uf  V  of  8|? 

1 1 .  Reduce  ^  of  |  of  \l  "f  -^1  to  a  simple  fraction. 

12.  Required  ihe  value  of!  of  7.^  of  l^  of  ^\  of  H^. 

150.  Case  VII. — To  reduce  fractions  to  a  common  denomi- 
nator. 

151.  A  Common  Denominator  is  a  denominator  common 

to  two  or  more  fractions. 

« 

Ej7.  Reduce  '|,  |,  and  ^  to  other  fractions  of  equal  value,  having  a 
a  Common  denominator. 

FIRST  OPERATION.  ANALYSIS. — The  product  of  tho  denomi- 

natora  is  evidently  a  common  multiple  of  the 
denominators.  Multipij'ing  both  terms  of 
the  friction  §  by  4  and  5,  and  of  |  by  3  and 
5,  and  of  4  by  3  and  4,  does  not  change  the 
value  01  the  frictions  (134,  3rd.),  and  re- 
duces them  to  equivalent  fractions  having  a 
common  denominator.    Hence,  the 

SECOND    OPERATION. 

1>  I J  h  —  ioi  Mj  ih 
153.  R^^hv..— Multiply  the  terms  of  each  fraction  hy  all  the 
itnominators  hut  its  own  (for  new  numerators  and  a  common 
denominator). 

NoTB.— Mixed  numbers  must  first  be  reduced  to  improper  fractions,  and  com- 
pound fractions,  to  simple  ones. 

1  !9.  Whnt  is  the  rule  for  reducing  a  compound  fraction  to  a  fimjiUone.-^ 
153.   What  is  the  vuIq  for  j^iiUing  a  common  denominator  f 


2 

X 

4 

X 

5 

40 

3 

X 

4 

X 

5 

— 

tiO 

3 

X 

3 

X 

5 

45 

4 

X 

3 

X 

5 

— 

60 

4 

X 

3 

X 

4 

48 

5 

X 

3 

X 

4 

— 

60 
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EXAMPLES    FOR   PFIACTICE. 

Reduce  the  following  fractions  to  their  common  denominator: — 
1.  I  and  f.  Avs.  if,  If 

Ans.  tV  ts 


3.  4  anil  |.  Ans.  if,  f^. 


4.  I  an!  f.  Am.  ff,  M. 

5.  f  and  -/p  An»\  ff ,  f|. 

6.  xV  and  ^,        Ans.  Iff,  i|^. 


7.  I.  |,  and  ^'  -    Ans. 


o.  -^  |,  and  g. 

9.  f,  f,  a.Ml  A-  ilns.  Iff,  ffi,  ifi. 

10.  f.  f.  i,  and  I 

11.  |.  2^.  |.  and  §.  ^ns.  ^f,  fff,  ^,  i||. 

12.  If,  f.|.  and  ^. 

13.  ^,  'i  f  and  S. 

14.  |.  ^,  and  -i  of  7i.  Ans.  ,^,  ^^j^^e^,  f5||. 

15.  H.  |of6,  and2li. 

154.  Case  VIII. —  To  reduce  fractions  to  their  least  common 
denominator, 

155.  The  Least  Common  Denominator  of  two  or  more 

fractions  is  the  least  denominator  to  which  they  can  all  be  re- 
duced, and  it  must  be  the  least  common  multiple  of  their  deuom- 
inators. 

E.V.  Reduce  |,  |,  and  /^  to  their  least  common  denominator. 

OPERATION.  Avalys  s  — We  find  the  lenstcom- 

-  o  (T  mon  denominator,  by  (117),  to  be  24. 

_,  _j  _.  We  then  take  such  a  pait  of  it  as  is 

2  )  6 8 \1^  expressed  by  each  uftho  fraclio-issep- 

2  )  H,  4,  6.  araiely  for  their  respective   new  nu- 

o  V  o  2  iF~  merators.lhup,  to  get  a  new  numer- 

'  '  ator  for  5,  we  take  A  of  24,  the  least 

comm<.n  denominator,  by  dividing  it 
2x2x3x2-=  24"!  by  6,  and  multiplyi-ig  the  quotient  bj 

.  6.     We  proceed  in  like  manner  with 

•  each  of  the  fractions,  and  write  the 
numerators  thus  obtained  over  the 
L-ast  common  denominator.  Hence,  the 

156.  Rule. — I.  Find  the  least  common  multiple  of  the  given 
dennmlnatorSy  fiiT  the.  least  common  dmominator. 

II.  Divide  this  common  denominator  by  each  of  the  given  de- 
nomlndton.  and  multlpli/  each  numerator  by  the  corresponding 
quotient.  The  products  will  be  the  new  numerators. 

EXAMPLES   FOR   PRACTICE. 

Reduce  the  following  fractions  to  their  least  common  denominator. 

1      3     5     X     and  J^  4 »|c'    5  4     40     6  3     30 


1 

) 

2 

1. 

2 

X 

3 

X  2 

"= 

24 

^4 

¥»  !jr' 


,     auVJ    -j^.  ^i»0.    yj,     j^,    y^,     yg., 

6,  and  |.  Ans.  ^%%,  ^VV  ¥?¥,  Ill- 


156.   Whutiit  the  rule /or  reducing  fractions  to  their  ieaat  common  denominator  f 


3. 

I  h  i  and  ^. 

4. 

ii-  ^.  if.  an.l  f 

6. 

tV  ^^  f^,  Hfl.i  2|. 

6. 

f.  I,  6,  and  ^. 

7. 

M-  TT-  y»  an'l  1- 

8. 

f  A,  ii,  and  53 
tV|§,  5,  andTj. 

9. 

10. 

5j-6^,  7,  7|,  and  8. 

11. 

1^,  i.  H,  and  ^|. 

12. 

1,  U,  7,  6,  and  4. 

13. 

|.  ^,  T^,  and  /^. 

14. 

f|.  fV,  4 1,  and  ^. 

15. 

t\?  Tr>  ^»  and  ^g. 
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4*jQ     148  5       792        880        360 
Ans.  jTj-^-jj,  T5^^»  T?ffU»  T^TT' 

4*}<}       5  6         2  5         74       313 
^nS.   Y^j^,   j^(j,   yj^,    Y2IF- 

^"•5-   Ml,   AV   i^,   Mi' 
^^^\  SHi  TOr  SJJi  ^U* 

Ans.  u%,  m,  m  it^' 

ADDITION  OF  FRACTIONS. 

NoTRS.— 1.  Fractions,  to  be  added  or  subtracted,  must  be  abstract  or  of  like 
denomination,  and  must  have  a  comm  n  denominator. 

2.  Only  units  of  the  same  kind,  whether  fractional  or  integral  can  be  added 
together. 

Ex.  1.  What  is  the  sum  of  |,  f.  and  /^? 

OPERATION. 

9  +  20  +  14 
I  +  t  +  t'^.  =  24 =  -tf  =  nh  ^ns. 

Analysis.— We  first  reduce  the  given  fractions  to  a  common  denominator. 
And  as  the  resulting  fractions,  ^,  |£,  and  i|.  have  the  same  fractional   unit, 
vre  add  ihem  by  uniting  their  numerators  into  one  sum,  making  4|.  :^  ]^i9 
the  answer. 

Ea:.  2.  Add  7|,  8^,  and  l^. 

OPERATION.  Analysis.— The  sum  of  the  integers, 

Y    I     g    +   1   =   16  7,  8.  and  I,  is  16;  the  sum  of  the  frac- 

3    ,     5     .    a   ^     ]5  tions,  5,^5^,  and§,isl|.   Hence,  the 

*        ^^        ^        — ^  feum  of  both  fractions  and  integers  ig 

17f,  Ans.  16  4-  15  ^  17|.   Hence  the 

157.  EuLE.  I.  To  add  fractions. —  When  necessary,  reduce 
the  fractions  to  their  lertsf  common  denominator ;  then  add  the 
numerators  and  place  the  sum  over  the  common  denominator. 

11.  To  add  mixed  numbers. — Add  the  integers  and  fractiom 
separately,  and  then  add  their  sums. 

iHatK. — All  fractional  results  should  be  reduced  to  their  lowest  terms,  and  If 
improper  fractions,  to  whole  or  mixed  numbers. 

167.   WJiat  is  the  general  rule /or  adding  fractions  ? 
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EXAMPLES   FOR   PRACTICE. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


What  is 

What  IS  the  sum  of  ^,~^i^,  f,  aad  J? 

Add  f  T-V  3,  and  , 

Add  t,  ^.  and  If. 


Add 


T^.  y^,  and  ^. 
Find  the  suni  of '^,  |,  |,  and  ^. 
Find  the  sum  of  ^.  |,  }|,  and  f|. 
Add  144,  3^,  19,  and  1|. 
Add  4/3,  H^\,  a.ui  2^V 
Add  4^,  I  \,  and  4^2^. 
What  is  the  sum  of  L  Iv 


and  lOf. 


Add  ^  of |.  I  off,  and  |. 

Add  f  of  I,  ^  off  of  I,  and  ^. 

Add  44,  105f,  8U0|.  241  f,  and  472^. 

Add  1254,  827,^,  and  25^. 

Add  ^,  f ,  ^,  ^,  and  ^|. 

Find  the  sum  of  17|,  Itty^^,  and  11|. 

Add  f  of  18^,  and  {^  of  |  of  6^^. 

Add  ^  of^offi  to  ^off. 


Add  Hi|,  >7,  9|,  :H.  and 
Add  3A  of    ' 


_    .^ 7 

of  7^,  and  '|  off. 


Ans.  2^ 
/ln«.  21^. 
Ans.  2ff , 
ilns.  2^. 


Ans.  2\^, 

Ans.  10^. 

Ans.  lf|. 

^72S.  1161f§. 

il«S.  Iff. 

Ans.  12f|i. 

ilrw.  40^. 
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Ex.  1.  From  |  take  |. 


s        2 

i|  -  5  — 


OPERATION. 
9 


12 


=  ^. 


Ea:.  2.  From  24f  take  16f. 


Analysis. — We  reduce  the  given  frac- 
tions to  a  I'ommon  denominator,  and  have 
9  and  ^,-  which  express  fractional  units 
of  the  same  value.  Then  9  twelfths  less  8 
twelfths  equal  I  twelfth 


TIRST  OPERATION. 

24f  =  24i| 
164  =^  16§| 

711  Ans. 


Analysis. — We  first  reduce  the  fractional  parts 
8  and  4  to  a  common  denon.inator,  35.  Mnce  we 
cannot  take  |8  from  i^,  we  add  I  =  |5,  to  is^ 
making  50,  and  2|  f,o'm  |a  lenves  22,  fVe  next 
atJd  1  to  the  fi  in  the  subtrahend,  and  subtracting. 


SECOND   OPERATKKN. 
243  =  171  =  8^5 
lti|  ^    V    =  W 


7f|. 


Analysis.— In  this  operation,  we  re- 
duce he  mixed  numbers  to  impropi-r  frac- 
tions, and  these  tractions  to  a  common  de- 
nominator. We  then  subtiaet  the  lesa 
fraction  from  the  greater,  and,  reducing 
the  remainder  to  a  mixed  number,  obtais 
7||,  as  befcre. 
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]I>S.  Rur.E.  I.  To  subtract  fractions.  — When  necesmri/,  re- 
duce the  fnictions  to  their  hast  common  denominator.  'Snbfra^^i 
the  numerator  of  the  snhtrahend  from  the  numerator  of  the  min- 
vend,  and  fdace  the  difference  of  the  new  numerators  over  the  com- 
rnon  denominator, 

ii.  i'o  suDract  n)ixed  numbers. — R  dace  the  fractional  parts 
to  a  common  denominator,  and  thn  subtract  the  fractinud  and 
integral  prrrts  sepiir  delj/.  Or, — R  dnce  the  mixed  nnmhtrs  to 
improper  fractions,  then  to  a  common  denominator^  and  subtract 
the  leas  fraction  from  thf  greater. 


J-  f  -f  = 

Q      5    _    4     _ 
^'     8  IT    - 

4.  ^   -  U. 

6. 
7. 
8. 
9. 

10. 
11. 
12. 


EXAMPLES   FOR   PRACTICE. 

Ans.  I 


il  -  ^iV 
.t  -  iH  = 


1  1,5    _    43 

i  -  HI  = 

f- 

r 


1-1 
u.  41 

14.  9.^ 

15.  8i  -  t; 


Ans.  f^. 
Ans.  if. 
Ans.  ^. 

Ans.  10|. 
Ans.  5\^. 


17.  71tV  -   13A 

18.  75  -  7^. 

19.  182  _  54  = 


20. 

^T- 

tV- 

21. 

'^^U 

-  '^^ 

22. 

n~ 

n- 

28. 

16^ 

-  77f 

24. 

147  - 

-  13H. 

25. 

•^^- 

-3^  = 

26.  17^-  ^4. 

27.  74  -  2|  = 

28.  47  -  M- 

29.  9f  -  Hf  = 

30.  101|  -  93|. 

31.  63-1  -  342|  = 

32.  25f  -  131. 


Ans.  57|§. 
Ans.  12^. 
Ans.  2i\\. 
Ans.  87f^. 
Ans.  3^. 
^TIS.  4f|. 

ilns.  29 1|, 

4ws.  M^. 
Ans.  ^V 
ilns.  If. 


16.   19^  ~  318=     Ans.  15^3^. 

33.  From  %  off  take  ^  of  |. 

34.  From  4  of  ^^  take  ^  off. 

35.  From  %  of  |  take  |  ot  /^. 

36.  From  '|  of  y\  take  ^  c»f  f . 

37.  From  |  off  of  3^  take  ^  of  1^. 

38.  Wiiat  is  the  value  of  J  of  3  -  ^  of  2.  Ans.  t'je- 

39.  From  72  lbs.  there  were  ta.ven   at  one  time   17|  lbs.,   and  at 
auother,  28y\  lbs.;  what  quantity  remains?  Ans.  25||  lbs. 

40.  From  ^15,  |3^  wnre  given  to  A,  $4^  to  B,  |2^   to  C,   aad  th« 
remainder  to  D  :  what  did  i)  receive  ? 


MULTIPLICATION  OF  FRACTIONS. 
159.  Case  I. — To  multiply  a  fraction  by  an  integer, 
Ex.  Multiply  I  by  3. 


FiaST    OPERATION. 

I  X  3  =  V  =  2i 


Analysis. — In  the  first  operation,  we  multiplj 
the  uutnerator  of  the  fractioa  by  the  integer,  3« 
and  obtain  2J  for  the  answer.    It  is  evident  that 


168.  What  it  the  rule /or  uubtraatingj  /  ucnon^  f  V 
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SECOND  OPERATION.        the  fraction  7  is  multiplied  by  multiplying  its 
numerator  by  3,  since  the  parts  taken,  21,  are  3 
times  as  many  as  before,  while  the  parts  into 
THIRD  OPERATION.  which  the  unit  of  the  fraction  is  divided  remain 

-,         y         ^  the  same. 

_  X    —  =  —  =  2'  In  the  second  operation,  we  divide  the  denom- 

^13  inator  of  the  fraction  by  the  integer,  3,  and 

3  obtain  2^  for  the  answer,  as  before.    It  is  evi- 

dent, also,  that  the  fraction  7  is  multiplied  by  3 
by  dividing  its  denominator  by  3,  since  the  parts  into  which  the  unit  of  the 
fraction  is  divided  are  only  |  as  many,  and  consequently  3  iimes  as  large,  as 
before,  while  the  parts  taken  remain  the  same.     Hence, 

Multijy^ying  the  numerator  or  dividing  the  denominator  of  a 
fraction  by  any   integer  maltiplies  the  fraction  by   that  integer. 

Note. — In  the  third  operation,  we  express  the   multiplier  in  the  form  of  a 
fraction,  indicate  the  multiplication,  and  obtain  the  result  by  cancellation. 

lOO.  Case  II. — To  multiply  an  integer  by  a  fraction^  or  to 
jiaJ  a  fractional  part  of  an  integer. 

Ex.  Multiply  24  by  f 

FIRST  OPERATION.  AxALYSis. — In  the  first  operation,  we  first 

0  1x4  =  i-2_o  __  *)o  multiply  the  integer,  24,  by  the  numerator  of 

^           *•          ~   '  the  fraction,  then  divide  the  product  by   the 

SECOND  OPERATION.  deuijminator,  and  obtain  20  for  the  answer, 

*^4.  X  -4  =  4  X  5  =  20.  -^^  ^^^  second  operation,  we  divide  the  in- 

**  teger,  24,  by  the  denominator  of  the  fraction, 

THIRD   OPERATION.  and  obtain  1  of  24  ='4,  which  multiplied  by 

^y          r  5,  the  numerator  of  the  fraction,  gives  |  of  24 

—    X  -  =  20.  =20.    Hence, 
I          H 

Multiplying  by  a  fraction  is   taking  the  j^art  of  the  multipli- 
C-jnd  denoted  by  the  mu'tiplier. 

Note. — In  the  third  operation,  we  express  the  integer,  24,  in  the  form  of  a 
::  action,  indicate  the  multiplication,  and  obtain  the  result  by  cancellation. 

.161.  Case  III. — To  multiply  a  fraction  by  a  fraction. 

Note. — To  multiply  a  fraction  by  a  fraction  is  to  find  a  fractional  part  of  a 
fraction. 

Ex.  Multiply  ^  by  f. 

FIRST  OPERATION.  ANALYSIS.— To  multiply  .^^  by  i  is  to  take  |. 

-5     X   *  =  ^*^  =  '  •  of  the  n  ultiplicand,  ^^     Now,  to  obtain  4  ef 

^^        ^         ^^  5     we  simply  multiply  the  numerators  toge'.h- 

SECOND  OPERATION.  er  for  a  new  numerator,  and  the  denomina- 

K          ^         ]^  tors  together  for  a  new  denominator  (150). 

^  X  I  =  -.  Therefore, 

3 
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Multiplying  one  fraction  hy  another  is  the  same  as  reducing 
compound  fractions  to  simple  ones. 

From  the  foregoing  we  deduce  the  following  general 

16;^.  Rule. — I.  Reduce  all  integers  and  mixed  numbers  to 
imjyroper  fractions. 

II.  Multiply  togetlier  the  numerator's  for  a  new  numerator^  and 
(he  denominators  for  a  new  denominator. 

Notes. — 1.  Cancel  all  factors  common  to  numerators  and  denominators^ 
2.  The  word  of  between  fractions  is  equivalent  to  the  sign  of  multiplication. 

EXAMPLES   FOR   PRACTICE. 


1.  1  X  7  = 

Ans.  b\. 

16.  3|  X  f  = 

Ans.  2^. 

2.  1  X  4. 

17.  ^\  X  15. 

3.  f  X  8  = 

Ans.  6^. 

18.    1-}|    X    If   =: 

Ans.  2^ 

4.  tV  X  5. 

19.  9  X  811. 

5.  x\  X  6  = 

6.  iJxi. 

Ans.  l^-j;. 

20.  7|  X  8f  = 

An?.  60^ff. 

21.  H  X  iV 

7.    13   X  f  =: 

Ans.  7f . 

22.  f  X  71f  = 

Ans.  63fZ. 

8.  16  X  tV 

23.  4|  X  9^. 

9.  \^  X  \l  « 

Ans.  5|f-. 

24.  12|  X  11|  = 

Ans.  147|. 

10.  21  X  f. 

25.  41  X  f . 

* 

11.  Hxlf  = 

Ans.  I. 

26.  i  x|x|  = 

Ans.  ^jj. 

12.  i  X  ^. 

13.  1  X  1  = 

Ans.  ^5-. 

27.  A  X  f  X  f  X  i. 

28.  1  X  1^  X  i  X  f 

=     Ans.  |. 

14.  ^^  X  f 

29.   If  X  f  X  2  X  5^ 

la.  2^x  2i  = 

Ans.  5^. 

30.  ^l^xA^^x^o^ 

31.  Find  the  v 

alue  of  2k  times  |  of  i  of  U.  "   ' 

Ans.  2. 

32.  Find  the  value  off  of  If  of  fg  of  A- ' 

33.  What  is  the  product  of  ^  of  \ 

iof|by  11? 

Ans.  3^, 

34.  What  is  the  product  of  12^  by  5^  times  6|? 


PRACTICAL  PROBLEMS. 

Note.— In  business  transactions  it  is  customary  to  add  1  cent  when  the  fraction 
is  equal  to  or  greater  than  a  half  of  a  cent,  and  to  omit  it  when  it  is  less  than  th* 
half  of  a  cent.  The  fraction  is  retained  in  the  following  answers. 

Required  the  cost  of 

1.  6|  lbs.  of  ham,  at  12^  cts.  per  lb.  Ans.  $0.85^|. 

2.  7^  yds.  of  tape,  at  5|  cts.  per  yard. 

3.  9|  quarts  ot  plums,  at  7|  cts.  per  qt.  Ans.  $0.75^. 

4.  66  lbs.  of  chalk,  at  |  of  a  cent  per  lb. 

5.  7|  yards  of  muslin,  at  9|  cts.  per  yard.  Ans.  $0.74|. 

6.  7^  lbs.  of  beef,  at  5  cts.  per  lb. 

7.  6^  bush,  of  apples,  at  74^  cts.  per  bush.  An».  $4.84^.' 

8.  12^  bush,  of  oats,  at  62^  cts.  per  bush. 


162.  What  is  the  rule /or  the  multi2Jlication  o/fractiontf 
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9.  79  bush,  of  salt,  at  |  of  a  dollar  per  bush.  Ans.  ^l■t)'.l^. 

10.  5^  quarts  of  nuts,  at  9|  cts.  per  quart. 

11.  2|  yards  of  cloth,  at  I  of  a  dollar  per  yd.  Ans.  $2.27^, 

12.  9°barrels  of  vinegar,  at  $6g  per  bbl. 

18.  15  lbs.  of  almonds,  at  9^  cts.  per  lb.  Ans.  $1.42-^. 

14.  8|  yds.  of  cloth,  at  $5  per  yard. 

15.  15  yds.  of  ribbon,  at  26f  cts.  per  yd.  Ans.  |3.99. 

16.  7^  lbs.  of  coffee,  at  f  of  a  dollar  per  lb. 

17.  8§  cords  of  wood,  at  $2|  per  cord.  Aiis.  $221^, 

18.  12  cords  of  wood,  at  $6.87^  per  cord. 

19.  42  bush,  of  apples,  at  63f  cts.  per  bush.    *        Ans.  $26.58, 

20.  11  cwt.  of  sugar,  at  |9|  per  cwt. 

21.  7|  doz.  of  eggs,  at  12^  cts.  per  doz.  Ans.  $0.9G|, 

22.  Uf  bbls.  of  salmon,  at  $84  per  bbl. 

28.  12|  bush,  of  potatoes,  at  87^  cts.  per  bush.         Ans. 

24.  22f  yds.  of  selicia,  at  87|  cts.  per  yard. 

25.  7|  cords  of  maple,  at  $5|  per  cord.  .Ins.  |41||. 

26.  4|  bush,  of  rye,  at  $1.75  per  bush. 

27.  1U|  yds.  of  calico,  at  15f  cts.  per  yd.  Ans.  1.74^^^. 

28.  35|  lbs.  of  raisins,  at  18|  cts.  per  lb. 

29.  7|  yds.  of  cloth,  at  $8^  per  yd.  .Ins.  $251?. 

30.  75|  bush,  of  wheat,  at  $1|  per  bush. 

31.  9  doz.  of  adzes,  at  $10|  per  doz.  Ans.  $95|. 
82.  6 1  bush,  of  turnips,  at  87^  cts.  per  bush. 

33.  28f  cords  of  wood,  at  $3|  per  cord. 

34.  75^  lbs.  of  sugar,  at  7|  cts.  per  lb.  Ans.  $5.85^. 
'So.  212^  lbs.  of  beef,  at  7^  cts.  per  lb. 

86.  3|  tons  of  hay,  at  $12f  per  ton. 

87.  14|  bbls  of  vinegar,  at  $10f  per  bbl. 

38.  6f  gal.  of  molasses,  at  23|  cts.  per  gal.  Ans.  $1.52i|. 

89.  18  handkerchiefs,  at  |  of  a  dollar  each. 

40.  13^  lbs.  offish,  at  y|  cts.  per  lb. 


DIVISION  OF  FRACTIONS. 
163.  Case  I. —  To  divide  a  fraction  hy  an  integer. 
Ex.  Divide  \l  by  6. 

FIRST  OPERATION.  AxALTSis.— In  the  fir?t  operation,  we 

12  _:_  g  _-    2_  divide  the  numerator  of  the  fraction  by  6, 

1^    •  T3*  and  write  the  quotient,  2,  over  the  denoin- 

SECOND  OPERATION.  '"in  the se.ond  operation,  we  multiply  the 

J~|  -f-  6  =:  i|  =  ^^.  denctninntor  of  the  fraction  by  the  divisur, 

6,  and  writf^  the  product  under  the  numer- 
ator, 12.    Hence, 


Dividing  the  numerator  or  multiplying  the  denominator  of  a 
fraction  hy  any  numher  dioidfs  the  fraction  hy  that  numher  (134). 
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164.  Case  IT. — To  divide  an  integer  by  a  fraction. 

Ex.  How  many  times  will  24  contain  f  ? 

FIRST  OPERATION.  ANALYSIS.— The  integer  24  will  con- 

24-^6=::168-f-  6  =  28.  *^^°  T  ^  ™any  times  as  there  are  sev- 

enths in  24,  equal  168  sevenths.     Mow, 
SECOND   OPERATION.  if  24  contains  1   seventh  168  times,   it 

24-^^r=4x    7  =  28.  ^^^^  contain  6  as  many  times  as  168  will 

contain  6,  or  28 

In  the  second  operation,  we  divide 
the  integer  by  the  numerator  of  the  fraction,  and  multiply  the  quotient  by  the 
denominator,  which  produces  the  same  result  as  in  the  first  operation.    Hence, 

Dividing  hy  a  fraction  consists  in  multiplying  by  the  denomi- 
nator, and  dividing  by  the  numerator  of  the  divisor. 

165.  Case  III. — To  divide  a  fraction  by  a  fraction. 

Ex.  Divide  I  by  |. 

OPERATION.  Analysis.— We  invert  the  terms  of  the 

7  _:_  '2  __  7   X  -3  =  2J  divisor,  and  then  proceed  as  in  multiplication. 

^        ^ '  of  fractions  ( 1 62) .  The  reason  of  this  process 

will  be  seen,  if  we  consider  that  the  divisor, 

S,  is  an  expression  denoting  that  2  is  to  be  divided  by  3.    Now,  regarding  2   as 

an  integer,  we  divide  the  fraction  \  by  it,  by  multiplying  the  denominator  ; 

thus,    -       =     7  ^    But  the  divisor,  2,  is  3  times  as  large  as  it  ought  to  be, 

since  it  was  to  be  divided  by  3,  as  seen  in  the  original  fraction,-  therefore  the 
quotient,  7  ,  ig  ^  as  large  as  it  should  be,  and  must  be  multiplied  by  3  ;  thus, 
7x3 

jTg  =  f^,    the  answer.   By  this  operation  we  have  multiplied  the  denomi- 

nator of  the  dividend  by  the  numerator  of  the  divisor,  and  the  numerator  of  the 
dividend  by  the  denominator  of  the  divisor. 

From  the  foregoing  we  derive  the  following  general 

166.  Rule. — I.  Reduce  integers  and  mixed  numbers  to  im- 
proper fractions. 

II.  Invert  the  terms  of  the  divisor,  and  proceed  as  in  multi- 
plication of  fractions  (162). 

Notes.— 1.  The  dividend  and  divisor  may  be  reduced  to  a  common  denomi- 
nator, and  the  numerator  of  the  dividend  be  divided  by  the  numerator  of  the 
divisor;  this  will  give  the  same  result  as  the  rule. 

2.  Apply  cancellation  where  practicable. 


Ans.  3^. 


EXAMPLES   FOR  PRACTICE. 

1. 

2. 

H. 

6.   _ 

4  - 

-  3  = 

-  6. 

Ans.  f . 
Ans.  6. 

4.  23  -^  I 

16o .   What  is  the  general  rule  /or  dividing  fractions  t 
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7. 

17|-f-  7  = 

^ns.  2i|. 

19. 

i-^=. 

Ans.  22.. 

8. 

IT  1"  f  • 

20. 

lli-5f 

9. 

ilns.  3. 

21. 

^  -  iV  = 

Ans.  f|. 

10. 

'4  -  h~ 

22. 

H  -^  tJf. 

11. 

7o  -^  13|  = 

^ns.  5^. 

23. 

fi-*  = 

Ans.  3  if 

12. 

n  -  3^  = 

24. 

15  ^  ^. 

13. 

Ans.  21. 

W.  117. 

25. 

1  9   —   ^i  = 

Ans.  31yV. 

14. 

1  ^  167. 

26. 

M  - 19. 

15. 

63-^  = 

27. 

9f  -f-  47  = 

Ans.  4. 

16. 

3^  -f-  tI. 

28. 

43  -  1-|. 

17. 

if  -f-  28  = 

^ns.  ^1^. 

29. 

81^  -  9i  = 

^715.  8-H?-. 

18. 

il-f-49. 

30. 

^h  -  n. 

S 

1.  Divide  I  of 

Ibyfofi. 

• 

i   X   1  = 

T^ 

"  Analysis.— The 

dividend,  re- 

^   X    f  = 

* 

duced  to  a  simple  fraction,  is  /^  ; 

=  18|,  .4ns. 

the  divisor,  reduced 

in  like  man- 

ner,is^2^;ard/^ 

divided  by  j^^ 

Or. 

IS  18§,  the  quotient 

required.  Or, 

we  may  apply  the 

general  rule 

i  X  1  X  1 

xf 

=  18|. 

directly  by  inverting  both  factors 

of  the  divisor. 

The  second  method  of  solution  has  the  twofold  advantages  of  giving  the  answer 
by  a  single  operation,  and  of  affording  greater  facility  for  cancellation. 


32.  Divide  ^^  of  i  by  |  of  ^. 


Ans. 


34. 


Divide  ^  of -g- 


hjyon. 


36.  Divide  -^^  of  4  by  f  of  3^. 

37.  Divide  f  of  ^  of  ^^  by  |  of  if  of  i. 

38.  Divide  f  of  5^  ol  7  by  |  of  3^. 


39.  Divide  |  of  f  of  |  by  i  of  f  of  ^. 


I  off  off  by  i 

40.  Divide  |  off  of  36  by  1|  of f. 

41.  What  is  the  value  of  ^f? 

^5 


OPERATION. 

6| 
8j~ 

5/       66 

28 
26        ^^         ? 
•     3    ~    5^    ^   ^S  "" 
3         13 

28 
""  39' 

;^  =  -^-  =  :^  -^  ^  =  -^  X  ^  =  777.,  Ans 


fraction,  and  the  lower  number,  or  divisor, 
divide  as  before. 

43 
42.  What  is  the  value  of -|?  • 
3 


Ans.  ^10, 

Ans.  4. 
.4ns.  111. 


Obs. — This  example 
is  only  another  form 
forexpressingdivision 
effractions ;  it  is  call- 
ed a  comjdex  fraction. 
We  simply  reduce  the 
upper  number  or  div- 
idend to  an  improper 
to  an  improper  fraction,  and  then 


.4ns.  6^»j. 


43.  What  is  the  value  of  I|? 

What  is  the  value  of-^? 
8 


Ans. 


44 
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45.  \V]iat  is  the  value  of  "^-^  ?  Ans.  1. 

46.  What  is  the  value  of  z— #-.-t? 

^  of  3^ 

47.  What  is  the  value  of  ^r— rr? 

8  off 

48.  What  is  the  value  of  ^^i^? 

4^  off 

5   of  3 

49.  Reduce  -| — ~f~  to  its  simplest  form.  Ans.  ||. 

50.  Reduce  1^ 1 — ^^-  to  its  simplest  form. 

PRACTICAL  PROBLEMS. 

1.  If  f  of  an  acre  of  land  sell  for  $63,  what  will  an  acre  sell  for  at 
the  same  rate?  Ans.  $147. 

2.  At  $1  per  bushel,  how  many  bushels  of  onions  can  be  bought 
for  $12?  Ans.ie. 

3.  How  many  times  will  16|  gallons  of  vinegar  fill  a  vessel  that 
holds  3  gallons?  Ans.  5^^. 

4.  At  I  of  a  cent  each,  how  many  apples  can  be  bought  for  8f 
cents?      ■  Ans.  11. 

5.  If  15  pounds  of  raisins  can  be  obtained  for  $3f,   what  will  1 
pound  cost?  Ans.  $0.21^. 

6.  A  butcher  expended  $56|  for  sheep,  giving  $1^  per  head;  how 
many  sheep  did  he  buy  ?  Ans.  47. 

7.  At  $5  per  yard  of  broadcloth,  what  part  of  a  yard  can  be  bought 
for  f-  of  a  dollar  ?  Ans.  ^^. 

8.  If  I  pay  5|  cents  for  riding  I  mile,  how  many  miles  can  I  ride 
for  II 3|  cents?  Ans.  20. 

9.  How  many  pounds  of  tea,  at  m  per  pound,  can  be  obtained 
for  $13^?  Ans.  12. 

10.  If  9  men  consume  |  of  9|-  pounds  of  meat  in  a  day,  how  much 
does  each  man  consume  ?  Ans.  f  of  a  lb. 

11.  A  man  bought  37f  yards  of  calico  for  $5.61,  how  much  did  it 
cost  per  yard  ?  Ans.  $0. 1 5. 

12.  How  many  tons  of  coal,  at  $5|  per  ton,  can  be  bought  for  $57  ? 

13.  A  horse  eats  |  of  a  bushel  of  oats  in  a  day,  in  how  many  days 
will  he  eat  15|  bushels?  Ans.  42. 

14.  A  merchant  bought  97  sheep  for  $100f|,   how  much  did  he 
give  per  head?  Aws.  $1.04. 

15.  If  a  boy  earn  |  of  a  dollar  a  day,  how  many  days  will  it  take 
]iim  to  earn  $9|?  Ans.  26. 

16.  Peter  paid  $548|  for  a  farm,  giving  $21 1  per  acre  ;  of  how  many 
acres  did  the  farm  consist  ?  Ans.  25. 

17.  If  $2 1  is  paid  for  5|  pounds  of  grapes,  how  much  is  that  per 
pound?  Ans.  $0.50. 
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18.  How  many  tons  of  hay  can  be  purchased  for  $119^,  at  $9| 
per  ton?  Arts.  12^. 

19.  At  $lf  per  day,  how  many  days  must  a  man  work  for  $37^? 

20.  At  ^  of  I  of  a  dollar  per  gallon,  how  much  beer  can  be  bought 
for  $x%  ?  Ans.  2f  gal. 

21 .  If  2^  apples  are  worth  3^  cents,  what  part  of  an  apple  can  you 
get  for  1  cent  ?  Ans.  |. 

22.  If  2  yards  of  merino  cost  $3^,  how  much  less  than  $17  will 
9  yards  cost?  Ans.  $2|. 

23.  If  3  turkeys  cost  $4^,  how  many  can  be  bought  for  $38^  ? 

24.  If  3  horses  eat  3|  bushels  of  oats  in  a  day,  how  many  horses 
would  8f  bushels  supply  for  the  same  time?  Ans.  7. 

25.  A  young  man,  having  $10.  gave  |  of  his  money  for  paper  at 
$3|  per  ream  ;  h?)w  umch  did  he  buy  ?  Ans.  2  reams. 

26.  How  many  feet  of  carpet  2§  feet  in  width  will  be  required  to 
cover  a  floor  14^  feet  in  length  and  10|  feet  in  width?  Ans. 

27.  How  many  bottles  will  be  required  to  hold  8^3-  gal.  of  wine,  if 
each  bottle  will  hold  ^  of  I  off  of  1  gal,  ?  "^         Ans.  31. 

28.  If  5  barrels  of  flour  cost  ^^'^\,  how  many  barrels  can  be  pur- 
chased for  $263^  ?  '  Ans.  27. 

29.  How  much  more  than  8|  yards  of  tape,  at  4  cts.  a  yard,  will 
i\  yards  of  calico  cost  at  II  cts.  a  yard  ?  Ans.  $0.11|. 

30.  A  farmer  gave  $46  for  some  calves,  5  of  which  he  sold  for  $5| 
each,  and  traded  the  rest  fur  5^  bbls.  of  flour,  at  $4  a  bbl. ;  how  much 
did  he  gain  ?  Ans.  $4. 

GREATEST  COMMON  DIVISOR  OF  FRACTIONS. 

16T.  The  Greatest  Common  Divisor  of  iwo  or  more  frac- 
tions is  the  greatest  number  which  will  exactly  divide  each  of 
them,  giving  a  whole  number  for  a  quotient. 

1G8.  To  find  the  greatest  common  divisor  of  two  or  more 
fractions. 

Ex.  What  is  the  greatest  common  divisor  of  3i,  If,  and  ||  ? 

OPERATION. 

3i,  If,  11  =  i^e,  y,  2i  ^  1^2,  1^,  |4. 

Greatest  common  divisor  of  the  numerators  =  4  ")  Greatest  common 
Least  common  denominator  of  the  fractions  =z  db  )  divisor  required. 

Analysis. — Having  reduced  the  fractions  to  equivalent  tractions  having  the 
least  coramon  denominator,  we  find  the  greatest  common  divisor  of  the  numera- 
tors 112,  60,  and  24  to  be  4.  Now,  since  the  112,  60,  and  24  represent  thirty- 
Jiftha,  their  greatest  common  divisor  is  not  4,  a  whole  number,  but  4  thirty- 
fifths  ;  therefore  we  write  the  4  over  the  least  common  denominator,  35,  and  have 
^^  as  the  answer. 

167.  What  t#  the  greatest  common  divisor  offractioru  t 
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160.  KuLE. — Reduce  the  fractions,  if  necessary^  to  their  least 
common  denominator.  The  greatest  common  divisor  of  the  numer- 
ators, written  over  the  least  common  denominator j  will  give  the 
greatest  common  divisor  required. 

EXAMPLES   FOR  PRACTICE. 

Required  the  greatest  common  divisor  of 

5.  3|,  5^,  and  2^%.        Ans.  \^^. 

6.  2\,  4,  if,  and  5^. 

7.  8i,  12|,  and  9|.  Ans.  |. 

8.  2|-,  4,  ^%  ^d  2f . 


1.  i,  Jl,  andi.  Ans.^.. 

2.  f,  I,  and  l|. 

3.  |f-,  J,  and  If.  Ans.^l^^. 

4.  f,  f,  M,  andf. 


LEAST  COMMON  MULTIPLE  OF  FRACTIONS. 

170.  The  Least  Common  Multiple  of  two  or  more  fractions 
is  the  least  number  which  can  be  exactly  divided  by  each  of  them, 
giving  a  whole  number  for  a  qjiotient.  , 

ITl.  To  find  the  least  common  mnltijple  of  two  or  more  fractions. 
Ex.  What  is  the  least  common  multiple  of  7|,  5^„  andS^f  ? 

OPERATION. 
11     at     315  —63     21      6  3 

Least  common  mult,  of  the  numer.  =  63       ,    3    )     Least  common 
Greatest  com.  div.   of  the  denom.  =T~      *    f  multip.  required. 

Analysis. — Having  reduced  tho  fractions  to  their  simplest  form,  we  find  the 
least  common  multiple  of  the  numerators,  63,  21,  and  63,  to  be  63.  Now,  since 
the  63,  21,  and  63  are,  from  the  nature  of  a  fraction,  dividends,  of  which  their 
respective  denominators,  8,  4,  and  16,  are  the  divisors  (118),  the  least  common 
jnultiple  of  the  fractions  is  not  63,  a  whole  number,  but  so  many  fractional  parts 
of  the  greatest  common  divisor  of  the  denominators.  This  common  divisor  we 
find  to  be  4,  which,  written  as  the  denominator  of  the  63,  gives  6  3  —  15|  as  the 
least  numlber  that  can  be  exactly  divided  by  the  given  fractions. 

1T2.  Rule. — Reduce  the  fractions,  if  necessary,  to  their  low- 
est terms.  Then  find  the  least  common  multiple  of  the  numerators, 
which,  written  over  the  greatest  common  divisor  of  the  denomi- 
nators, will  give  the  least  common  multiple  required.  Or, 

Reduce  tTie  fractions,  if  necessary,  to  their  least  common  denom- 
inator. Then  find  the  least  common  multiple  of  the  numerators, 
and  write  it  over  the  least  common  denominator. 

169.  What  is  the  rule  for  Jlnding  the  greatest  common  divisor  of  fractions  f — 
170.  Wkatis  the  least  common  multiple  of  fractions  f—  172.  What  is  the  rule/or 
Jinding  the  has'  common  multiple  of  fractions  ? 
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Required  the  least  common  multiple  of 


1.  3^,  |,  and  23V  Ans.  8^. 

2.  f ,  If,  and  ^f . 

3.  I,  f,  and  i.  il72S.  24. 
^-  T^o,  H,  ^\,  and  |. 


ilns. 


5.  5i,  tV  and  1^ 

6.  Ifl,  ^%  and  2ff .  ^ 

7.  ^,  I,  and  3^.  An5.  3^ 

8.  ^,  5,  6^,  tV,  and  2^. 


PRACTICE,  OR  ANALYSIS  BY  ALIQUOT  PARTS. 

1T3.  An  Aliquot  Part  of  any  number  or  quantity  is  such  a 
part  as  will  exactly  'divide  that  number  or  quantity ;  thus,  2,  3, 
4,  and  6  are  aliquot  parts  of  12. 

Note. — An  oZijuo^^rtr^  may  be  a  whole  or  a  mixed  number,  while  a  factor 
must  be  a  whole  number. 

ALIQUOT   PARTS   OF   ONE   DOLLAR. 


50  cents  =  ^  of  I  dollar. 
385  cents  =  g  of  I  dollar. 
25  cents  =  ^  of  1  dollar. 
20  cents  =  i  of  1  dollar. 
161  cents  =  I- of  1  dollar. 


12^  cents  =  I  of  1  dollar. 
10    cents  =  ^jy  of  1  dollar. 

8^  cents  =  ^^  of  1  dollar. 

6^  cents  =  ^  of  1  dollar. 

5    cents  =  ^  of  1  dollar. 


JLT4.   To  find  the  cost  of  any  number  or  quantity,  when  the 
price  of  a  unit  is  an  aliquot  part  of  one  dollar. 

Ex.  At  12^  cents  a  yard,  what  will  416  yards  of  muslin  cost? 

OPERATION.  Analysis. — If  the  price  were  $1  a  yard,  the  cost 

.  -  would  be  as  many  dollars  as  there  are  yards.     But 

8  )  41b  since  the  price  is  i  of  a  dollar  a  yard,  the  whole  cost 

Ans    $52  ^i'^  be  5  as  many  dollars  as  there  are  yards;  or,  i 

of  416  =  416  -j.  8  =  $52.    Hence,  the 

1T5.  Rule. — Take  such  a  fractional  part  of  the  given  number 
as  the  price  is  part  of  one  dollar. 

examples  for  practice. 

1.  What  will  be  the  cost  of  724  pounds  of  coffee  at  33|  cts.  a 
pound?  Ans.  $241. 33|. 

2.  What  cost  376  yards  of  calico,  at  25  cts.  per  yd.? 

3.  At  6^  cts.  a  pound,  what  will  1056  lbs.  of  nails  cost?  A.  $&&. 

4.  At  8^  cts.  a  dozen,  what  cost  387  doz.  of  eggs? 

5.  What  cost  384  yards  of  cloth,  at  $4.33^  per  yd.  ?  Ans.  $1664. 

6.  At  $3.16|  each,  what  will  93  hats  cost? 

173.  If A'jf  i»  an  aliquot  part  of  a  number?— 175.  What  is  the  rale  for  Jindin^ 
the  cost  of  any  nnmber  or  quantity,  when  the  price  of  a  unit  is  an  aliquot  part  of 
acUAJ'T? 

5* 
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QUESTIONS 

INVOLVING  THE  RELATION  OF  PRICE,  COST,  AND  QUANTITY. 

1T6.  Case  I. — The  price  and  the  quantity  being  given,  to 
find  the  cost. 

Akalysis.— The  cost  of  5  units  must  be  5  times  the  price  of  1  unit  j  of  6  units, 
€  times  the  price  of  1  unit ;  of  |-  of  a  unit,  |  times  the  price  of  1  unit,  etc.  Hence, 
the 

ITT.  Rule. — Maltlphj  the  price  of  one  hy  the  quantity. 
ITS.  Case  II. — The  cost  and  the  quantity  being   given,  to 
find  the  price. 

Analysis.— By  Case  I,  the  cost  is  the  product  of  the  price  multiplied  by  the 
quantity.  i\ow,  havinnj  <he  cost,  which  is  a  product,  and  the  quantity,  which  is 
one  of  two  factors,  we  hove  the  product  and  one  of  two  factors  given,  to  find  the 
other  factor.     Hence,  the 

lTi>.    Rule. — Dloiie  the  cost  hy  the  quantity. 
XHi^.  Case  lit. — The  price  and  the  cost  being  given,  to  find 
the  quantity. 

Analysis.— Reasoning  as  in  Case  II,  wa  find  di  it  the  coit  is  the  product  of 
two  factors,  and  the  price  is  one  of  the  facturs.     ileuoe,  the 

ISl.  Rule. — Dlolde  the  cost  by  the  price. 

183.  Case  IV.— The  quantity,  and  the  price  of  100  or  1000, 

being  given,  to  find  the  cost. 

Analysis. — If  the  price  of  100  units  be  multiplied  by  the  number  of  units  in  a 
given  quantity,  the  product  wUl  be  lOu  tunes  the  required  result,  because  the 
multiplier  used  is  100  times  the  true  multiplier.  Fur  a  similar  reason,  it  will 
be  the  same  if  the  given  price  be  1000  units.  The  true  value  will  be  obtained 
either  by  dividing  the  produi-'t  by  loO  or  1000,  as  the  case  may  b*,  or,  by  reducing 
the  given  quantity  to  hundreds  aiid  decimals  of  a  hundred,  or  to  thousands  and 
decimals  of  a  thousand.     Hence,  the 

183.  Rule. — I.  Reduce  the  given  quantity  to  hundreds  and 
decimals  of  a  hundred,  or  to  thousands  and  decimals  of  a  thousand. 

II.  Multiply  the  price  by  the  quantify,  and p>oint  off  in  ihe  re- 
sult as  in  multiplication  of  decimals. 

184.  Case  V. — To  find  the  cost  of  articles  sold  by  the  ton 
of  2000  pounds. 

Analysis. — If  the  price  of  1  ton  or  2000  pounds  be  divided  by /2,  the  quotient 
will  be  the  price  of  ^  ton  or  1000  pounds.  We  then  have  the  quantity  and  the 
price  of  1 000  to  dnd  the  cost.     Hence,  the 

177.  What  is  the  rule  for  Jhidiag  t/ie  cost  of  articles,  the  price  and  the  qtiantity 
being  given  1 — 179.  For  finding  the  j^rice  of'  articles,  the  cost  and  the  quantity 
h'ing  (fiven  ?— 181.  For  finding  the  quantity,  theprice  and  the  cost  being  given? — 
183.  For  finding  the  cost  of  articles,  the  quantity,  or  the  price  o/lOO  or  lOOO,  being 
(/ivtin  f 
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XS5.   Rr'L¥. — Divide  the  price  of  1  ton   hy  2,   and  Dudtiply 
the  quotient  by  the  number  of  pounds  expressed  as  thousandths. 

EXAMPLES   FOR    PRACTICE    IN    THE    PRECEDING    CASES. 

1.  At  S7.50  per  barrel,  how  nianv  barrels  of  flour  can  be  obtained 
for  $217.50?  '  ^ns.  29  barrels. 

2.  If  1  yard  of  calico  cost  23  cents,  what  will  31^  yards  cost  ? 

3.  What  cost  15  tubs  of  butter,  each  containing  70^  lbs.,  at  $^'g- 
a  pound  ? 

4.  What  is  the  freight  on  1244^  pounds  from  Montreal  to  Quebec, 
at  $0.85  per  100  lbs.  ?  Ans.  $10,578  +  . 

5.  If  board  for  a  family  be  $342. 18|  for  I  year,  how  much  is  it  per 
day?  Ans.  $0.93|. 

6.  How  many  dozen  of  eggs  can  be  bought  for  $9.24,  at  10^  cts. 
a  dozen  ?  Ans.  88. 

7.  What  will  3921  feet  of  pine  boards  cost,  at  $17.25  per  1000? 

8.  What  is  the  value  of  210  kegs  of  nails,  each  weighing  162^  lbs., 
at$l7|  a  ton? 

9.  At  $1^  a  bushel,  how  many  bushels  of  oats  can  be  boxight  for 
$113,004?  -  .4ns.  75 1  bushels. 

10.  Ai  5  cents  a  pound,  how  many  barrels  of  codfish,  each  contain- 
ing 90  lbs.,  can  be  purchased  for  $94.50  ?  Ans.  21  bbls. 

11.  What  will  be  the  cost  of  1620  apple  trees  at  $16^  per  hundred  ? 

12.  At  37-2  cts.  a  bushel,  what  will  §  ot  456  bushels  of  potatoes  cost  ? 

13.  How  much  must  be  paid  for  486  feet  of  boards,  at  $20.25  per 
lOdO  ;  787^  feet  of  scantling,  at  $2.87^  per  100  j  and  4378  feet  of  lath, 
at  $7.50  per  1000  ?  Ans.  $65.317|. 

14.  What  will  be  the  cost  of  4344  pounds  of  Paris  plaster,  at 
$3.87^  per  ton  ?  Ans.  $8,416^. 

15.  If  32^  barrels  of  Montreal  apples  cost  $97.50,  what  is  the  price 
per  barrel  ?  *  Ans.  $3. 

16.  How  many  acres  of  land  can  be  bought  for  $2117. 18|.  at  $5| 
an  acre  ?  Ans.  376^. 

17.  At  37^  cts.  per  bushel,  how  many  barrels  of  potatoes,  each  con- 
taining 2^  bushels,  can  be  purchased  for  $50.62^?  Ans.  54. 

18.  If  .625  of  a  barrel  ofeel^be  worth  $6.42,  what  is  a  barrel  wor-th  ? 

19.  What  must  be  paid  for  523  lbs.  of  meat,  at  $^|  per  hundred 
pounds?  i4ns.  $24.18|. 

20.  What  cost  1080  lbs.  of  hay,  at  $12.75  a  ton,  and  1368  lbs.  of 
mill  feed  at  $15.50  a  ton  ?  Ans.  $17i487. 

21 .  What  wiTl  be  the  cost  of  654  feet  of  boards,  at  $1 5^  per  1 000  ; 
1344  feet  of  siding,  at  $1.62^  per  100  j  and  2216  bricks,  at  $4^  per 
lOOO?  Ans.  $41.39^. 

22.  A  grocer  bought  108  gallons  of  oil  for  $145.80,  and  lost  12  gal. 
of  it  by  leakage.  He  sold  the  remainder  at  $1.70  per  gallon  j  how 
much  did  he  gain  ? 

185.   What  is  tlu  xu\q  for  Jindmg  the  cost  of  ariidet  by  the  ton  o/2000  Ibt.'i 
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23.  A  lumber  dealer  bought  106250  feet  of  lumber  at  $14,375  per 
1000,  and  retailed  it  out  at  $1.75  per  100  ;  how  much  was  his  whole 
-ain  ?  Ans.  $332.03  +  . 

24.  A  load  of  plaster  weighing  3360  pounds  cost  $5.71^,  how  much 
will  a  ton  cost  ? 

25.  If  16.97^  be  paid  for  0.93  of  a  hundred  pounds  of  beef,  how 
iMUch  will  one  hundred  pounds  cost? 

26.  A  farmer  exchanged  42|  bushels  of  barley  worth  37^  cts.  per 
lavshel,  and  679^  lbs.  of  hay  worth  75  cts.  per  hundred,  for  18780  lbs. 
of  plaster:  how  much  was  the  plaster  worth  per  ton? 

27.  If  42  yards  of  cassimere  cost  $147,  what  will  be  the  cost  of 
34|  yards?  .Ins.  $121.80. 

28.  What  is  the  value  of  12  pieces  of  black  cloth,  each  piece  con- 
taining 27§  yards,  worth  $2$  a  yard?  Ans.  $954.50. 

29.  At  5r|  per  bushel,  how  many  bushels  of  wheat  may  be  bought 
for  $18.90?  ^ns.  21f. 

30.  A  farmer  sold  to  a  merchant  three  loads  of  hay  weighing  res- 
pectively 2739,  2217,  and  2884  lt)«-j  at  $8.80  per  ton,  and  421|  lbs. 
of  pork,  at  $5.25  psr  hundred.  He  received  in  exchange  46^  yards  of 
;nu.slin  at  $0.09,  9|  yards  of  carpet  at  .$4.50,  and  the  balance  in  mo- 
ney; how  much  money  did  he  receive? 

Let  the  pupils  make  out,  in  proper  form,  as  the  case  may  be, 
tke  following : 

1.  Sold  bv  R.  S.  Graham,  Montreal,  to  E.  Dudley,  as  follows: 
1870,  Jan.  3,  109^  yds.  calico,  at  18^  cts. ;  Feb  11,  430  yds.  muslin, 
at  15^  cts.  ;  March  2,  37^  yds.  sheetmg,  at  23^  cts.  ;  May  16,  75i 
yds.  Irish  linen,  at  42  cts.  5  43^  yds.  lace,  at  78|cts. 

Footing  of  the  bill,  $161,007  +  . 

2.  T.  E.  Clark  bought  of  F.  Larose  &  Co.,  Quebec:  1870,  June  10, 
r^  gal.  Irish  whisky,  at  86  cts. ;  108^  gal.  fine  old  rum,  at  $2.12^ ; 
67^  gal.  Holland  gin,  at  $1.45;  Aug.  14,  89^  gal.  old  cognac,  at 
$2.67^;  107  gal.  brandy,  at  $1.37^;  Sept.  7,  201|-  gal.  Scotch  gin, 
at  $1.20.  T.  E.  Clark  gave  in  part  payment,  Sept.  11,  4  chests  green 
tea,  each  67^  lbs.,  at  56  cts.  per  lb.  What  balance  was  due  F.  L.  & 
Co.,  Sept.  12,  when  the  bill  was  made  out?  Ans.  $867.71^. 

3.  J.  N.  Webster,  butcher,  Kingston,  sold  to  A.  O'Regan,  Oct.  6, 
1870  :  A  fillet  of  veal,  weight  16|  lbs.,  at  10^  cts. ;  a  loin  of  lamb, 
weight  7^  lbs.,  at  17|  cts. ;  a  leg  of  mutton,  weight  13|  lbs.,  at  65 
cts. ;  a  leg  of  pork,  weight  16^  lbs.,  at  9^  cts. ;  a  pig,  weight  24^  lbs., 
at  12^  cts. ;  a  buttock  of  beef,  weight  37^  lbs.,  at  7^  cts. 

Footing  of  the  bill,  $11.31^. 

4.  E.  Lemay  &  Co.  bought  of  Messrs.  A.  Roche  h  Son,  Toronto, 
Sept.  3,  1870:  123|  lbs.  gum  lac,  at  $1.15;  65f  lbs.  quinquina,  at 
$14.10  ;  107^  lbs.  rhubarb,  at  $2.40  ;  120^  lbs.  sassafras,  at  11^  cts. ; 
356^  lbs.  mastic,  at  21 1  cts.  Footing  of  the  bill,  $1415.91 1. 

5.  Sold  by  B.H.  Porter,  Ottawa,  to  Miss  D.  Valcour,  Aug.  20, 
1870:  27f  yds.  Dresden  lace,  at  $3.09;  19^  yds.  Flanders  lace,  at 
$1.62^;  83^  yds.  gauze,  at  45^  cts.;  36^  yds.  muslin,  at  18^  cts.; 
50  pair  kid  gloves,  at  32  cts. ;  25|  dozen  napkins,  at  $6.1 2^. 

Footing  of  the  bill,  $335.36^- 
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6.  Invoiced,  per  Canadian  Express,  bjS.  Blancliard&  Co.,  Quebec, 
\o  J.  Butler,  Kingston,  July  6,  1870  :  25  sacks  tares.  No.  3,  each  2^ 
bush.,  at  54  cts.  per  bush. ;  32  sacks  pease,  No.  4,  each  3  bush.,  at 
87^  cts.  per  bush.  ;  20  sacks  oats.  No.  6,  each  3ibush.,  at  56^  cts. 
per  bush. ;  8  sacks  malt,  No.  5,  each  2|  bush.,  at  $1.37^  per 
bush. ;  16  sacks  beans.  No.  7,  each  2^  bush.,  at  85  cts.  per  bush. 
Insurance  and  cartage,  |3.40.  Amount  of  Invoice,  $221.56. 

7.  T.  McCullen  &  Co.,  wholesale  merchants,  Halifax,  sold  to  Lenoir 
&  O'Neil,  Montreal,  as  follows:  May  19,  1870,  85  pieces  Norwich 
crapes,  at  $8.32  ;  102  pieces  Liverpool  cottons,  at  $7.63;  June  5, 
175^  yds.  Antwerp  sheetincr,  at  24|  cts. ;  698|-  yds.  Amiens  velvet,  at 
$1.80  ;  Aug.  8,  375^  yds.  Yorkshire  drab,  at  65  cts.;  872|  yds.  Ab- 
be vill^nieri  no,  at$1.12A.  On  this  are  the  following  credits:  July 
10,  by  18  bbls.  Canadian  flour,  at  $7.50  ;  Aug.  12,  by  draft,  at  3  day's 
sight,  for  $500.  What  balance  was  due  T.  McC.  &  Co.,  Sept.  3,  when 
the  account  was  settled  ?  Ans.  $3377.01. 

8.  C.  N.  Stonehouse  of  Montreal,  sold  to  Mrs.  F.  Stephens,  April 
6,  1870,  and  Ed.  Noonan,  his  clerk,  collected  the  amount  of  the  bill : 
39^  yds.  camblet,  at  31^  cts. ;  47|  yds.  shalloon,  at  32  cts. ;  27|yds. 
drugget,  at  46^  cts. ;  19|  yds.  calico,  at  11^  cts. ;  41^  yds.  chintz,  at 
90^  cts. ;  344  yds.  cahmanco,  at  37^  cts.    Amt.  of  the  bill,  $93.02|f. 

9.  L.  Rogers  &  Son,  Quebec,  sold  to  Messrs.  0.  Cooper  &  Co.,  Sor- 
el,  as  follows  :  1870,  April  5,  12^  doz.  palm  sack,  at  $9.42  ;  May  12, 
Port  wine,  red,  65'|  gal.,  at  $1.68 ;  42^  gal.  Claret,  at  $2.17^ ;  June 
10,  Lisbon  wine,  white,  31^  gal.,  at  45  cts. ;  32|  gal.  Rhenish  wine, 
at  562  cts. ;  July  8,  25A  gal.  Sherry  wine,  at  $1.33.  Received  in  part 
payment,  July  9,  150  bush,  oats,  at  57^  cts.,  and  $60  in  cash.  What 
was  the  balance  due  to  L.  R.  &  Son,  July  10  ?  Ans.  $240.63. 

10.  T.  J.  Rinfret,  bought  of  Tessier  &  Gray,  Montreal,  as  follows: 
1370,  June  IS,  4^  pieces  muslin,  each  37^  yds.,  at  $2.15;  7|  pieces 
chintz,  each  47^  yds.,  at  92^  cts.  ;  July  12,  4^  pieces  Holland  linen, 
each  25^  yds.,  at  57$  cts. ;  10|  pieces  serge,  each  19g  yds.,  at  48  cts. ; 
Aug.  2,  1749|  yds.,  Rendal  cottons,  at  17  cts. ;  947^  yds.  Lowell  cot- 
f-n^  at  18^  cts.     What  was  the  amount  due,  Aug.  3,  to  T.  &  G? 

Ans.  $1335.47|. 

MISCELLANEOUS  PROBLEMS. 

i.  What  will  be  the  cost  of  15^  pounds  of  honey,  at  16^  cts.  per 
pjund?  Ans.  $2.58^. 

2.  At  $4.^  per  yard,  how  many  yards  may  be  bought  for  $11|^? 

3.  Reduce  -i^f-^  to  a  mixed  number.  Ans.  125^. 

4.  Reduce  2;  i,  f  j  and  |  to  equivalent  fractions  having  a  common 
denoniinator.  Ans.  ^%  j%%,  ^,  ^. 

5.  The  less  of  two  numbers  is  2378f,  and  their  ditierence,  64| ; 
'vhat  is  the  greater  number?  Ans.  2442f|. 

6.  At  28|-  cts.  per  bushel,  how  many  bushels  of  barley  may  he 
bought  for  16|  cts,  ?  Ans.  ^  bush. 

7.  John  has  6^  times  $9|,  James  has  2^  times  $8|;  how  much 
more  has  John  than  James?  Ans.  f44^|. 
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8.  What  will  15^  cords  of  wood  cost  at  |  of  $9^  per  cord? 

9.  How  tnany  pounds  in  4  bigs,  the  first  containing  360|,  the 
second  580|,  the  third  296|,  and  the  fourth  375f^?     Ans.  16U|^. 

10.  Andrew  spent  |-,  |,  and  |  of  his  money,  and  had  $54.50  left; 
how  much  had  he  at 'firnt?  A?is.  $384.70^-. 

11.  A  servant  had  ^  of  his  savings  in  one  bank,  \  in  another,  and 
the  remainder,  which  was  ^77,  in  a  third  bank;  how  much  money 
had  he?  ^ns.  $140. 

■^  12.  Leo  had  f  off  of  7^  times  $7862,  and  paid  ^  of  i  of  it  for  a 
fiirm  ;  how  much  had  he  remaining?  Ans.  $35379. 

13.  In  5  bogheads  of  sugar  containing,  respectively,  945.^  lbs., 
10543-9;^  lbs.,  963|-  lbs.,  901|f,  and  899f,  how  many  pounds? 

14.  Henry  bought  a  bale  of  cloth  for  $96.'37^  ;  he  disposes  of  it  for 
I  of  the  cost,  and  by  so  doing,  loses  $2  on  a  yard;  required  the 
number  of  yards  in  the  bale.  «       Ans.  IS^f^. 

15.  What  is  the  value  of  376i-|  acres  of  land,  at  $75 1  per  acre  ? 

16.  If  the  transportation  of  18|  tons  of  iron  costs  ^48.16|,  what  is 
it  per  ton?  Ana.  $2Sy2-^. 

17.  A  man  purchased  |  of  a  yard  of  velvet  at  the  rate  of  $3.62^  per 
yard  ;  what  did  it  cost"him  ?  Ans.  $3.11.^. 

18.  Charles  has  634  sheep,  which  is  94  more  than  |  of  3^  t;me8 
David's  number;  how  many  has  David  ?  Ans.  24=3. 

19.  A  man  travels  4  miles  in  f  of  an  hour,  how  far  will  he  travel 
in  1  ^  hours  at  the  same  rate  ?  Ans.  10  miles. 

20.  A  merchant  owned  %  of  a  ship,  and  sold  ^  of  |  of  his  share  for 
|'24u0.  At  that  rate,  what  was  the  whole  worth  ?  ^1??.s.  $19200. 

21.  What  will  ^  of  10|  tons  of  coal  cost,  at  7^^-  of  |42  per  ton  ? 

22.  If  4  of  I  of  3g  be  multiplied  by  ^  of  itsellj  and  the  product  di- 
vided by  2.  what  will  be  the  re  ult  ?  Ans.  ^wh' 

23.  B  and  C  own  3144  sheep;  how  many  has  each,  if  B  has  1| 
times  as  many  as  C  ?  Ans.  B  1834,  C  1.310. 

24.  Edward  has  |  of  a  dollar ;  he  gives  Louif  \  of  this  amount, 
and  then  divirles  the  remainder  equelly  among  three  boys ;  what  part 
does  each  of  the  3  boys  receive?  Ans.  5. 

/5.  James  obtains  from  two  fields  344  bushels  of  oats;  if  the  first 
yielded  |  as  much  as  the  second,  required.the  yield  of  each  field? 

26.  How  long  will  it  take  a  man  to  travel  553  miles,  provided  he 
travels  3^  miles  per  hour,  and  9|  hours  per  day  ?        Ans.  16  days. 

27.  I  bought  15  loads  of  wood,  each  containing  11|-  feet,  cord  meas- 
ure, and  divided  it  equally  among  9  persons:  what  did  each  receive? 

28.  A  tree,  whose  lepgth  was  136  feet,  was  broken  into  two  pieces 
by  falling;  |  of  the  length  of  the  longer  piece  equaled  |  of  the  length 
of  the  shorter.  What  was  the  length  of  each  piece?  Ans.  72  and  64  ft. 

29.  How  many  bu.-hels  of  wheat  worth  80  cts.'  a  bushel,  will  pay 
for  f  of  a  barrel  of  flour  at  $7i  a  barrel?  Ans.  7^  bush. 

30.  Bought  g  of  f  of  5  2  yards  of  blue  cloth  at  the  rate  of  $3.50  per 
yard;  what  is  the  cust?  Ans.  $S.Q2^^. 

31.  If  I  of  a  barrel  of  eels  costs  $5,  how  much  will  2  tubs  of  eels 
cost,  one  containing  '|  of  a  barrel,  and  the  other  |  of  a  barrel  ? 

32.  If  I  of  a  gal.  of  porter  is  worth  |  of  a  gal.  of  ale,  and  ale  is  worth 
$1  per  gal.,  how  many  gal.  of  porter  will  $20  buy?  Ans.  24. 
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33.  A  certain  quantity  of  apples  is  to  be  divideil  among  5  boys; 
William  is  tc  have  {,  John  I,  Peter  yV»  Thomas  ^^^,  and  Paul  the 
remainder,  which  is  24;  what  is  the  whole  quantity  to  be  divided? 

34.  What  will  be  the  cost  of  7.^  yds.  of  calico,  at  12^  cts.  per  yd., 
and  12^  yds.  of  muslin,  at  18|  cts.  per  yard?  Ans.  $3.28|. 

35.  Philip  07/n3  3^  of  a  ship's  cargo,  valued  at  $493000;  Daniel 
owns  ^1  of  the  remainder;  Joseph  owns  ^  as  much  as  Philip  angl 
Daniel ;  and  Henry  owns  the  remainder.  How  much  does  each  own? 

.4725.  P,  owns  $87000  ;  D,  $210000  ;  J,  $89100;  and  H,  $106900. 

36.  I  own  I  of  a  steamboat,  and  sell  |  of  my  share  to  Owen  for 
$45000.  What  part  of  the  steamboat  have  I  left,  and  what  is  it  worth 
at  that  rate  ?  Ans.  f^  left,  worth  $15000. 

37.  If  4f  pounds  of  maple  sugar  cost  34^  cts.,  how  much  must  be 
paid  for  80^  pounds? 

38.  A  grocer  bought  9^  tons  of  coal  at  %o\  per  ton,  and  paid  for 
it  in  coffee  at  |  of  a  dollar  a  pound  ;  how  many  pounds  were  required 
to  pay  for  the  coal  ?  Ans.  133  lbs. 

39.*  I  have  $800  and  wish  to  lay  out  $346|  of  it  in  sugar  at  8^  cts. 
a  pound,  and  the  remainder  in  tea  at  52|  cts.  a  pound;  how  many 
pounds  of  tea  do  I  buy  ?  Ans.  859fi-|f  lbs. 

40.  A  merchant  expended  $840  for  dry  goods,  and  then  had  re- 
maining only  f  ^  as  much  money  as  he  had  at  first;  how  much  money 
had  he  at  first  ? 

41.  A  farmer  has  three  fieMfi:  the  first  contains  733^^^^  acres,  the 
second  88^  acres,  the  third  139'^^  acres.  What  is  the  largest-sized 
house-lots  of  the  same  extent  into  which  the  three  fields  can  be  divided, 
^-nd  also  the  number  of  lots  ?     Ans.  Size  of  each  lot,  "i^j-  a. ;  41  lots. 

VI.  A  man  owning  135|  acres  of  land,  sold  |  of  it,  and  gave  |  of  it 
his  son  ;  what  was  the  value  of  the  remainder,  at  ^57.80  per 
:e?  .ins.  $2288.5 1|. 

43.  A  merchant  owns  |  of  a  factory  worth  S480U0.  lie"  sells  f  oi' 
iiis  share  to  A,  and  .^  the  remainder  to  B.  How  much  does  he  re- 
ceive from  A  and  B  re?pective!v,  and  what  part  has  he  remaining? 
Ans.  From  A.  $25200  ;  From  B,  .^=8400  ;  has  left,  /^. 
-U.  A  drover  bought  2c7  sheep,  at  $2.25  per  head  ;  he  afterward 
LM.ught  348  at  $1.87"^  per  head;  then  sold  -|  of  the  whole  number  at 
SI. 75  per  head,  and  the  remainder  at  $2.12^;  did  he  gain  or  lose, 
and  how  much?  Ans.  Lost  $35.  87^ 

45.  A  mother  divided  a  basket  of  oranges  among  her  three  daugh- 
ters; to  the  first  she  gave  12  oranges,  to  the  second  g  of  the  whole, 
and  to  the  third  as  much  as  to  the  other  two ;  how  many  oranges  did 
the  third  have  ?  "  J  ns.  48  oranges. 

46.  What  is  the  smallest  sum  of  money  with  which  a  farmer  could 
purchase  a  number  of  sheep  at  $2^  each,  a  number  of  calves  at  $4j^ 
each,  and  a  number  of  yearlings  at  $y|  each?  and  how  many  of  each 
could  he  buy  with  this  money  ? 

Ans.  $112.50,  50  sheep,  25  calves,  12  yearhngs. 

47.  In  selling  46i  yards  of  merino  for  $50 1 1  lost  ^  of  the  buying 
price.     What  was  the  cost  of  one  yard  ?  Ans.  $1,318  +  . 

48.  Bought  f  of  a  yard  of  cotton  for  §  of  20  cents,  and  gave  in  pay- 
ment ^  of  a  yard  of  cloth  worth  $3  a  yd.  Did  I  gain  or  lose  by  the 
bargain  ? 
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49.  The  3^  of  a  farm  are  sown  with  corn  ;  the  ^  with  barley;  and 
the  remainder,  containing  10^  acres,  planted  with  potatoes  ;  how  many 
acres  does  the  farm  contain  ?  Ans.  30^^  acres. 

50.  How  many  bushels  of  oats  at  62^  cents  per  bushel  are  required 
to  pay  for  31  yards  of  cotton  at  8^  cents  a  yd.,  and  7^  yards  cloth,  at 
^2 . 7  5  per  yard  ?  .Ins.  3  7^J^  bush. 

51.  If  it  required  3|-  days  for  a  mason  and  his  son  to  make  2|  cubic 
yds.  of  masonry,  how  long  will  it  take  them  to  make  a  cubic  yard? 

52.  If  the  f  of  a  hundred  bottles  of  Rhenish  wine  cost  $9.36  ;  how 
much  will  3482  bottles  come  to  ?  Ans.  .$543,192. 

53.  What  will  be  the  price  of  97f  bushels  of  rye,  if  17^^  bushels  of 
the  same  quality  cost  $5|-  ?  Ans.  $30.66  +  . 

54.  A  piece  of  silk  velvet  would  bring  $210  were  it  ^longer  ;  know- 
ing the  price  of  a  yard  to  be  $7.50,  required  the  length  of  the  whole 
piece  ?  Ans.  24  yds. 

55.  A  market  woman  sold  the  f  of  a  basket  of  eggs,  in  adding  23 
eggs  to  the  remainder,  the  number  she  had  at  first  would  be  augment- 
ed i  :  how  many  had  she  ?  Ans.  35  eggs. 

56.  A  man  has  an  income  such,  that  if  it  were  augmented  by  the 
price  he  paid  for  a  mahogany  writing  desk,  that  is  $54,  he  could  spend 
$2.02.^  per  day.     What  is  his  income  ?  Ans.  $685.12^. 

57.  A  weaver  can  weave  a  yard  of  linen  in  1 1  hours ;  how  longM'ill 
it  take  him  to  weave  :  1st.  15  yds. ;  2nd.  2f  yds. ;  3rd.  4f  vds. ;  4th. 
^j-  of  a  yd.  ;  5th.  ^f  of  a  yd.  ?         Ans.  1°  28^  h. ;  2°  5^''h.,  etc. 

58.  AVhat  is  the  price  of  a  lb.  of  sponge,  if  the  difference  between 
the  I  and  the  f  of  the  sum  paid  for  ^  lbs.  be  60  cts.  ?  Ans.  $2.25. 

59.  In  mixing  10  lbs.  of  bismuth  with  6  lbs.  of  pewter  and  4  lbs.  of 
lead,  we  obtain  an  alloy  which  melts  at  the  temperature  of  boiling 
water;  required  1st.  what  quantity  of  each  metal  enters  into  the  mixt- 
ure of  2  lbs. ;  2nd.  1^  lbs.  ;  3rd.  3|  lbs.;  4th.  If  lbs.  ;  5th.  27^^  lbs. : 
i;th.  1  lb.;  7th.  It^^  lbs.;  8th.  43^  lbs. ;  9th.  144f  lbs.  ;  10th.  97^\ 
lbs.?         Ans.  1°  i.  lb.  of  bismuth,  f  lb.  of  pewter,  and  f  lb.  of  lead; 

2°  I  lb.  of  bismuth,  ^%  lb.  of  pewter,  and  3%  lb.  of  lead,  etc. 

60.  A  weaving  machine  makes  13|  yards  of  cloth  per  day;  hovr 
many  yards  will  it  make,  1st.  in  3  days;  2nd.  in  -^g- of  a  day ;  3rd.  in 
4'|days;  4th.  in  1|  days;  5th.  in  32^|  days;  6th.  in  47j-f  days; 
and  7th.  in  274^  days'?  Ans.  1°  41f  yds. ;   2^  6jf^  yds.,  etc. 

61.  It  would  require  1800  yards  of  cloth  f  yds.  wide  to  make  clothes 
for  a  regiment ;  but,  on  delivery,  the  cloth  is  found  to  be  too  narrow 
and  the  purveyor  is  obliged  to  buy  2000  yards  :  what  is  the  width  of 
the  cloth  ?  Ans.  1/^  yds.     * 

62.  Paid  $2235.45  for  8  pieces  of  broadcloth  of  equal  length  and  a 
remnant  of  15y^^  yards:  required  the  length  of  a  piece  knowing  that 
one  yard  costs  $10.50  ?  Ans.  24.7  yds. 

63.  The  breadth  of  a  painting  is  but  the  /j-  of  its  height.  If  the 
breadth  equal  the  f-  of  2^^^,-  yards,  what  is  the  height?  A.  2//5-yds. 

64.  A  teacher  of  a  select  school  has  60  pupils  ;  24  of  them  pay 
$1.25  a  month  each,  the  f  of  the  remainder,  $1.75,  and  the  rest  $2.50. 
How  much  does  he  receive  from  his  pupils  in  8  months  ?  Ans.  $840. 

65.  The  ditference  of  time  between  two  watches  is  |  of  an  hour; 
one  of  them  gains  4|  minutes  per  day,  while  the  other  loses  5|  in  the 
eame  time:  in  how  many  days  will  they  again  mark  the  same  time? 
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66.  How  many  herrings  were  there  in  a  barrel  of  which  243  were 
«o]d  at  one  time,  then  the  |,  and  if  there  still  remain  I.  Required  also 
the  vakie  of  the  whole  barrel  if  the  herrings  were  sold  on  an  average 
of  80  cents  per  hundred?  Ans.  1080  herrings;  $8.64.° 

67.  A  dealer  in  porcelain  bought  a  certain  quantity  of  plates;  he 
sells  5  of  them  at  36  cents  a  doz.,  ^  at  38  cents  a  doz.,  and  the  re- 
mainder at  41  cents.  How  many  dozen  of  plates  did  he  buy,  knowing 
that  he  paid  31  cents  per  doz  n  and  gained  $1.05  by  his  bargain  ? 

Q8.  A  man  having  bought  84  bushels  potatoes,  forgets  how  much 
he  paid  per  bushel ;  but  remembers  that  there  was  a  difference  of  $4 
between  the  4-  and  the  f  of  the  sum  laid  out.  How  much  did  he  pay 
per  bushel?  Ans.  $0.37^.  ' 

69.  A  dealer  in  furs  sold  a  certa-n  number  of  astrakhan  skmi^  at  the 
rate  of  $1.70  a  piece.  Now,  in  adding  to  the  proceeds  of  his  sales  the 
T%  of  the  same  proceeds  less  $9.60,  he  could  buy  25  fox  skins  at 
^19.20.     How  many  astrakhan  skins  did  he  sell  ? 

70.  A  farmer  sold  4  sheep  and  expended  the  f -of  the  sura  in  pur- 
-chasing  5  lambs;  the  remainder  of  his  money  is  equal  to  3  of  the  sum 
itself  less  $2.00.     Required  the  price  of  a  sheep  and  of  a  lamb  ? 

Ans.  $9,  the  price  of  a  sheep;  $4,  the  price  of  a  lamb. 
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186.  A  Simple  Number  is  either  an  abstract  or  a  denomi- 
nate number  of  but  one  denomination;  as  18,  $12,  40  rods,  15 
oranges  (9). 

18T.  A  Compound  Number  is  a  collection  of  concrete  units 
of  different  denominations  (10) ;  as,  3  feet  4  inches,  5  pounds 
6  ounces,  2  days  8  hours  24  minutes. 

Not*. — In  simple  numbers  and  decimals  the  scale  is  uniform,  and  the  law  of 
increase  and  decrease  is  by  10.  In  compound  numbers,  the  scale  of  increase  and 
decrease  is  varying. 

188.  A  Denominate  Number  is  any  concrete  number  which 
expresses  some  particular  kind  or  quantity ;  as  3  yards,  7  dollars. 

189.  A  Denominate  Fraction  is  a  concrete  fraction  whose 
integral  unit  is  one  of  a  denomination  of  some  compound  number. 
Thus,  f  of  a  bushel  is  a  denominate  fraction,  the  integral  unit 
being  one  bushel ;  so  are  f  of  a  day,  f  of  a  yard,  etc.,  denominate 
fractions. 

190.  Denominate  Numbers  express  Currencies,  Weights, 
and  Bleasures. 

186.  W^a* M  a  simple  number? — 187.  A  compound  number? — 188.  A  de- 
nominate number  7 —  189.  ^  denominate  fraction?— 190.  What  do  denominate 
numbers  expreta? 
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CURRENCIES. 
I.  Dominion  of  Canada  Money  (77). 

II.  Old  Canadian  Money,  ob  Halifax  Currency^ 

TABLE.    ^ 

4  farthings  make  1  pennj'-,  d. 

12  pence  "      1  shilling,  s. 

6  shillings      "      1  dollar,  |, 

4  dollars         ^'      1  pound,  £. 

d.        or. 

8.  1=4. 

$  1  =    12  =    48. 

£       1  =    6  =    60  =  240. 
1  =  4  =  20  =  240  =  960. 

Note;— Every  3cf .  of  the  old  coinage  is  equal  to  5  cents  of  the  neTf ; 

III.  English  Money. 

TABLE. 

4  farthings  (far,  or  qr.)  make  1  penny  d. 

12  pence  "      1  shiUing  s. 

20  shillings  "     1  pound  or  sovereign  £  or  sov.. 

d,      far. 

8.  1=4. 

£         1  =     12  =    48. 

1  =  20  =   240  =  960. 

NoTFS. — 1 .'  Farthings  are  generally  expressed  as  fractions  of  a  penny ;  thus, 
1  far.,  sometimes  called  one  quarter,  (jjr.)  =  ^d.  j  3  far.  =  |rf. 

2.  The  old  /,  the  original  abbreviation  for  shillings,  was  formerly  written 
between  shillings  and  pence,  and  d,  the  abbreviation  for  pence,  was  omitted. 
Thus  39.  6cl.  was  written  3/6.  A  straight  line  is  now  used  in  place  of  the/,  and 
shillings  are  written  on  the  left  of  it,  and  pence  on  the  right.  Thus,  3^,  7^3,  etc. 

3.  The  present  value  of  the  sterling  pound  in  the  Dominion  of  Canada  is 
$4.866rt,  and  hence  the  value  of  an  English  shilling  is  24^  cents. 

4.  The  coins  of  England  in  general  circulation  are:  the  sovereign  (=,£1), 
and  the  half-sovereign  (=  iO».),  made  of  gold;  the  crown  (=5*.),  the  half- 
crown  (=  2».  &d  ),  the  florin  (=  2«.),  the  shilling,  the  six-pence,  the  four-pence, 
and  the  three-pence,  made  of  silver  ;  the  penny,  the  half-penny,  and  the  far- 
thing, made  of  copper. 

5.  The  standard  gold  coin  of  England  is  11  parts  pure  gold  and  1  part  aUoy. 
The  standard  silver  coin  is  37  parts  (^  =  .925)  pure  silver  and  3  parts  (3  __ 
.075)  copper.    24  pence,  in  copper  coin,  weigh  a  pound  avoirdupois. 

IV.  United  States  Money  (78). 
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V.  French  Money. 

191.  French  Currency  is  decimal.  The  Franc  is  the  unit 
of  the  currency,  and  is  equal  in  value  to  $0,186  Dominion  of 
Canada  money. 

TABLE. 

10  millimes  make  1  centime. 

10  centimes     '*      1  decime. 

10  decimes      "      1  franc. 
C  Gold  pieces  of  100,  50,  20,  10,  and  5  francs. 
Coins. —  }  Silver  pieces  of  5,  2,  and  1  francs  ;  50  and  20  centimes. 
(  Copper  or  bronze  pieces  of  10,  5,  2,  and  1  centimes. 

DOMINION   OP   CANADA,   ENGLISH,   AND   FRENCH  MONEYS 
COMPARED. 

French.  B.  C. 


English.  D.  C. 

\d.         =  $0.020275. 

U.         =  $0.2433. 

£1         =  $4,866. 


1  millime         =         $0.000186. 
1  centime         =         $=0.00186. 
1  franc  =         $0,186. 


WEIGHTS. 

19!3.  Weight  is  the  measure  of  the  quantity  of  matter  a  body 
contains,  determined  according  to  some  fixed  standard.  Three 
scales  of  weight  are  used  in  the  Dominion  of  Canada,  Great  Bri- 
tain, and  the  United  States,  viz. :  Troy,  Apothecaries',  and  Avoir- 
dupois. 

I.  Troy  Weight. 

lf$3.  Troy  Weight  is  used  in  weighing  gold,  silver,  and 
jewels ;  in  philosophical  experiments,  &c. 

TABLE. 

24  grains  {gr.)     make  1  pennyweight,  pwt.  or  dwt. 
20  pennyweights      "      1  ounce,  oz. 

12  ounces  ''      1  pound,  lb. 

pwt.        gr. 
oz.  1  =      24. 

lb.         1  =    20  =    480. 
1  =  12  =  240  =  5760. 

Notes. — 1.  Diamonds,  etc.,  are  weighed  by  carats,  ^nd/raciions  of  a  carat. 
A  carat  weighs  4  grains  Troy  weight. 

2.  la  speaking  of  the  purity  of  gold,  a.carat  means  -^^  part;  as,  18  carats  fine, 
meatiing  i-|  pure  gold  and  ^6_  alloy. 

3.  A  Troy  pound  ia  equal  to  372.985  French  grammes. 
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II.  Apothecaries'  Weight. 

1?>4:.  Apothecaries'  Weight  is  used  by  apothecaries  and 
physicians  in  mixing  medicines ;  but  medicines,  in  the  quantity, 
are  bought  and  sold  by  Avoirdupois  weight. 

TABLE. 

20  grains  (gr.)  make  1  scruple,  sc.  or  b. 
,  3  scruples  "■     1  dram,     dr.  or  5. 

8  drams  "     1  ounce,    oz.  or  s. 

12  ounces  "     1  pound,   lb.   or  lb. 


sc. 

gr. 

dr. 

1 

=       20 

oz. 

1 

— -       3 

=       60 

lb. 

1 

=     8 

=     24 

=     480 

1 

=     12 

=   96 

=  288 

=  5760 

III.  Avoirdupois  Weight. 

195.  Avoirdupois  Weight  is  used  for  all  the  ordinary  pur- 
poses of  weighing. 

TABLE. 

16  drams    (dr.)        make  1  ounce,  oz. 

16  ounces  '^  1  pound,  lb. 

25  pounds  "  1  quarter,  qr. 

4  quarters  "  1  hundredweight,  cwt. 

20  cwt.,  or  2000  lbs.,     ^'  1  ton,  7\ 

oz.  dr. 

lb.  1  =  16. 

qr.  1  =         16  =         256. 

cwt.         1   =       25  =       400  ==       6400. 

7'.    1=4=  100  =  1600  =  25600. 

1  =  20  =  80  =  2000  =  32000  =  512000. 

NoTic. — The  l»ng  or  gross  ton,  hundred  weight,  and  quarter,  were  formerly  in 
cooimoa  use  ;  but  they  have  now  fallen  into  disuse  among  merchants  in  Canada. 
The  Cus'om-Houses  continue  to  use  it.  Farmers  and  others  weigh  still  some  few 
articles  by  the  long  ton. 

LONG   TON   TABLE. 

28  lbs.  make  1  quarter,  marked  qr. 

4  qr.  =  112  lbs.        ''      1  hundred  weight,         ''        cwt. 
20  cwt.  =  2240  lbs.    ''      1  ton,  <<        T. 

COMPARATIVE   TABLE   OF    WEIGHTS. 

Troy.  Apothecaries'.  Avoirdupois. 

1  pound  =  5760  grains,    =  5760  grains,    =  7000  grains. 
1  ounce  =    480      ''         =    480      "         =  437.5     << 

175  pounds,  =    175  pounds,  =    144  pounds. 
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Notes. — 1.  7560  grains  Troy  make  one  pound  maro  weight,  or  old  Prencli 
weight.  This  pound  contains  16  ounces  ;  the  ounce,  8  drams;  and  the  dram,  72 
grains  of  the  marc  weight.  It  is  also  divided  into  two  marcs  of  &  ounces  each. 
100  lbs.  marc  weight  make  108  lbs.  Avoirdupois  weight,  or  131  i  lbs.  Troy  ;  and, 
16  lbs.  marc  weight  make  21  lbs.  Troy.  It  is  proper  to  remark  that  the  old 
French  weights  and  measures  are  yet  in  general  use  and  legally  recognised  in 
the  Province  of  Quebec, 

2.  To  reduce  or  change  the  English  pound  into  French,  mvltiply  by  100  and 
divide  by  108,  and  vice  versa. 

3.  To  change  a  quantity  from  one  weight  to  its  equivalent  in  another  weight, 
reduce  the  given  quantity  to  Troy  grains,  and  then  find  their  value  in  denomination* 
of  the  weight  required. 

MEASURES. 

106.  Heasure  is  that  by  which  extent,  dimension,  capacity 
or  amount  is  ascertained,  determined  according  to  some  fixed 
standard.  It  may  be  properly  divided  into  two  classes. — Meas- 
ures of  Extension,  and  Measures  of  Capacity. 

MEASURES   OF   EXTENSION. 

lOT.  Extension  has  three  dimensions —  length,  breadth  and 
thickness. 

A  Line  has  only  one  dimension —  length. 

A  Surface  or  Area  has  two  dimensions — length  and  breadth. 

A  Solid  or  Body  has  three  dimensions —  length,  breadth,  and 
thickness. 

I.  Linear  or  Long  Measure. 

198.  Linear  or  Long  Blsasure,  is  used  in  measuring  lines 
or  distances. 

TABLE. 


1     inch  (in.)  = 

0.3363  French  inch. 

12     inches 

make  1  foot,                                    ft. 

3     feet 

u 

1  yard,                                  yd. 

5^  yd.,  or  16^  ft. 

(I 

1  rod,                                    rd. 

40     rods 

u 

1  furlong,                              fur. 

8     furlongs,  or  320  rods     '^ 

1  mile,                                   mi. 

3     miles 

(I 

1  league,                              lea. 

69i  miles  (nearly) 

11 

1  degree  on  the  equator,      deg. 

oGO  degrees 

11 

1  great  circle  of  the  earth. 

Jl.             in. 

yd.               1    =         12 

rd. 

1      =         3   =         36 

fur. 

'      1     =r 

5^   =        16^=        198 

mi.          I   =c 

40   = 

220     =      660   =     7920 

1      =     8   = 

320   = 

1760     =   5280   =   63360 

or 
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Notes. — 1.  For  the  purpose  of  measuring  cloth  and  Oiher  goods  sold  by  the 
yard,  the  yard  is  divided  into  halves,  fourths,  eighths,  and  sixteenths.  The 
old  table  of  cloth  measure  is  practically  obsolete. 

2.  In  Mariners'  Measure,  12  lines  make  1  inch ;  4  inches,  1  hand;  6  feet» 
1  fatkom  J  120  fathoms,  1  cable-length  ;  7i  cable-lengths,  I  mile;  ^^  of  a  degree 
of  the  circumference  of  the  earth,  1  knot,  or  geographical  mile,  equal  to  1^| 
atatate  miles. 

3.  The  length  of  a  degree  of  latitude  varies,  being  6S.72  miles  at  the  equator, 
68.9  to  69.05  miles  in  middle  latitudes,  and  66.30  to  69.34  miles  in  the  polar 
regions.  The  mean  or  average  length  is  as  stated  in  the  table.  A  degree  of 
longitude  is  greatest  at  the  equator,  where  it  is  69.16  miles,  and  it  gradually 
decreases  toward  the  poles,  where  it  is  0. 

Table  op  the  old  French  Linear  Measures. 


1  line         = 

0.089  Engl.  inch. 

12  lines      (l.) 

make 

1  inch,        in. 

12  inches 

u 

1  foot,        ft. 

6  feet 

u 

1  toise,       to. 

3  toises 

(( 

1  perch,     per. 

10  perches 

n 

1  arpent,     arp. 

84  arpents 

a 

1  league,    lea. 

1000  French  feet 

ti 

1068  Engl.  feet. 

jSotis. — 1.  The  French  linear  measures  are  in  frequent  use  in  the  Province 
of  Quebec. 

2.  The  En^l.  league  =15840  Engl,  feet,  and  the  French  league  of  Canada 
~  15120  French  ft.,  or  1614S. 16  Rngl.  ft. ;  the  difference  between  the  two  = 
"03.16  Engl,  ft.,  or  288|4  French  ft. 

Surveyors'  Linear  or  Long  Measure. 
109.  A  Gunter'S  Chain,  used  by  land  surveyors,  is  4  rods 
or  66  feet  long,  and  consists  of  100  links. 


mi. 


TABLE. 

7.92  inches 

(in.)        make 

1  link, 

I 

25        links 

11 

1  rod, 

rd. 

4       rods,  or 

66 

feet, 

11 

1  chain, 

ch. 

10        chains 

(I 

1  furlong, 

fur. 

8        furlongs 

(1 

1  mile, 
I. 

mi. 
in. 

rd. 

1      = 

7.92 

ch. 

1 

= 

25     = 

198. 

fur.             I 

=5 

4 

= 

100     = 

792. 

1     =     10 

= 

40 

= 

1000     = 

7920. 

1      «     8     =     80     =     320     =     8000     =     63360. 
IL  Square  Measure. 
200.  A  Square  is  a  figure  bounded  by  four  equal  lines, 
perpendicular  to  each  other.     It  is  the  Unit  of  Measure  for  com- 
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puting  areas  or  surfaces ;  as  of  land,  boards,  painting,  plastering,^ 
pavins:.  etc. 

201.  An  Area  or  Surface  is  that  which  has  length  and 
breadth,  without  thickness. 


'?zr 

The  square  in  the  margin  is  called  three  feet 
square,  as  it  is  three  feet  on  each  side.  Each  of 
the  small  squares,  within  the  largo  square,  re- 
presents 1  square  foot,  or  1  foot  square.  Sine© 
there  are  3  square  feet  in  each  row,  and  3  rows 
in  the  square,  there  are  3  times  3  square  feet, 
equal  to  9  square  feet  in  3  feet  square.    Hence, 


3  ft.  =  1  yd. 


The  area  of  a  square  or  rectangle  is  found  hy  multtplijing  its 
length  hy  its  width. 

Note. — From  the  above  it  will  be  observed  that  the  difference  between  3  feet 
ajuare  and  3  square  feet  is  6  square  feet. 


A 

?g.  mi. 

I  =  610  =  2560 


TABLE. 

1 

44 
9 

30^ 

40 

4 

square  inch  Csq 
square  inches 
square  feet 
square  yards 
square  rods 
roods 

in.)*=  0.8767  French  incli. 
make  1  square  foot,     sq.  ft. 
"      1  square  yard,    sq.  yd. 
"      1  square  rod,      sq.  rd. 
"      1  rood,                R. 
"      1  acre,                A. 

40 

acres 

'*      1  square  mile,    sq.  mi 

• 

sq.  rd. 
R.               1  = 

1  =          40  = 
4=        160  = 

sq.ft 

sq.  yd.                      1    = 

1   =               9  = 

301=            2721  = 

1210  =        10890  = 

4840  =        43560  = 

sq.  in. 

144 

129G 

39204 

1568160 

6272640 

27878400  =  40144S9600 


TABLE   OP.  THE    OLD    FRENCH    SQUARE    MEASURES. 


1  square  inch  {sq.  in.)  =      u.uujy^i 

144  square  inches     make  1  square  foot, 

'*      1  square  tois< 


square  inches 
36  foet 


)  =      0.007921  Engl.  foot. 


9  toises 
100  perches 
7056  arpents 


.  .  sqft. 

1  square  toise,  sq.  to. 

1  square  perch,  sq.  per. 

1  square  arpent,  sq.  arp. 

1  square  league,  sq.  L. 


Notes. — 1.  Artificers  estimate  their  work  as  follows,  viz. :  glazing  and  stono- 
<;attiM>4,  by  the  square  yard;  painting,  plastering,  paving,  ceiling,  and  paper- 
hanging,  by  the  square  yards ;  flooring,  partitioning,  roofing,  slating,  tiling,  by 
the  square  of  iO(»  square  feet ;  brick-laying  is  estimated  by  the  thousand  bricka, 
by  the  square  yard,  and  by  the  square  of  100  square  feet. 
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2.  In  estimating  the  painting  of  mouldings,  cornices,  etc.,  the  mensuring-line  is-' 
carried  into  all  the  mouldings  and  cornices. 

3.  In  estimating  brick-laying  by  either  the  square  yard  or  the  square  of  100' 
feet,  the  work  is  understood  to  be  12  inches  or  1^  brick  thick. 

4.  A  thousand  shingles  are  estimated  to  cover  1  square,  being  laid  5  inches  to 
the  weather. 

SURVEYOES'    SQUARE    MEASURE. 

202.  This  measure  is  used  by  surveyors  in  computing  the 
area  or  contents  of  land. 

TABLE. 

625  square  links  {sq.  I.)  make  1  pole,  P. 

16  poles  "  1  square  chain,  sq.  ch, 

10  square  chains  "  1  acre,  A. 

640  acres  "  1  square  mile,   so.  mi, 

36  square  miles  (6  miles  square)    ''  1  township,         Tp. 

Notes. — 1.  Canal  and  railroad  engineers  commonly  use  an  engineer's  chain, 
which  consists  of  100  links,  each  1  foot  long. 

2.  The  contents  of  land  are  commonly  estimated  in  square  miles,  acres,  and 
hundredths ;  the  denomination,  rood,  is  rapidly  going  into  disuse.  A  square 
mile  of  land  is  also  called  a  section. 

IIT.  Cubic  or  Solid  Measure. 

S03.  A  Cube  is  a  solid,  or  body,  bounded  by  six  equal  square 
sides  or  faces.     The  sides  of  the  squares  are  called  its  edges. 

304.  Cubic  Measure  is  used  in  estimating  the  contents  of 
solids,  or  bodies  ;  as  timber,  wood,  stone,  etc. 

305.  The  Contents,  or  Solidity,  of  a  volume,  is  the  number 
of  times  it  contains  a  given  unit  of  measure. 

The  measurements  for  computing  solidity  are  always  taken  in 
the  denominations  of  linear  jneasure. 

If  each  of  the  sides  of  a  cube  is  1  foot,  it  is  called  a  cubic  foot. 
If  each  of  the  sides  of  a  cube  is  3  feet  =  1  yard,  it  is  called  & 
cubic  yard. 

The  annexed  cube  represents  a  cubic  yard. 
Since  each  of  the  edges  of  a  cubic  yard  is  3  feet, 
each  of  its  faces  will  contain  3  times  3  equal  to  9 
square  feet.  If,  from  one  face  of  this  cube,  we  cut 
off  a  piece  1  foot  in  thickness,  we  evidently  have 
9  solid  feet ;  and  as  the  whole  block  is  3  feet 
thick,  it  must  contain  3  times  9  =  27  solid  feet. 
Hence, 
3   t.  -^1  yd. 

To  find  the  solid  contents  of  a  cube,  multiply  its  length,  breadth,, 
and  thicJcneas  togpihcr. 
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TABLE. 


1728  cubic  inches  (cm.  in.)  make  1  cubic  foot,  cu.ft. 

27  cubic  feet  ''      1  cubic  yard,  cu.  yd, 

40  cubic  feet  of  round  timber,  or  )    ,,      i  +^„  ^^  i^o  i  '/» 

50      -      ''    -hewn         "  \  1  ton  or  load,  7. 

16  cubic  feet  "      1  cord  foot,  cd.Jt, 

8  cord  feet  or)  ,,      1  cord  of  wood,  Cd. 

128  cubic  feet      ^ 

24|  cubic  feet  «      1   $  PrLl'n'T  ^   ^'^- 

*  I    or  madonry.    ) 

TABLE   OF   FRENCH   MEASURES. 

1728  cubic  inches  make  1  cubic  foot,                  cu.ft, 

216  cubic  feet  *'  1      "     toise,                cu.  to. 

1000  French  cubic  feet  -  1218.  186432  Engl.  cub.  feet. 

IQOO  cubic  toises  '^  9745.  491456  cub.  yd. 

NoTKS. — 1.  Railroad  and  transportation  companies  estimate  light  freight  by 
the  space  it  occupies  in  cubic  feet;  and  heavy  freight,  by  weight. 

2.  A  pile  of  wood  8  feet  long,  4  feet  wide,  and  4  feet  high,  contains  one  cord  j 
and  a  cord  foot  is  one  foot  in  length  of  such  a  pile. 

3.  A  perch  of  stone  or  of  masonry  is  16^  feet  long,  1^  feet  wide,  andl  foot  high. 

4.  Joiners,  bricklayers,  and  masons,  make  an  allowance  for  windows,  doors, 
etc.,  of  one  half  the  openings  or  vacant  spaces.  Bricklayers  and  masons,  in  esti- 
mating their  work  by  cubic  measure,  make  no  allowance  for  the  corners  of  the 
walls  of  houses,  cellars,  etc.,  but  estimate  their  work  by  the  g'ir^  that  is,  the 
entire  length  of  the  wall  on  the  outside. 

b.  En;;ineer?,  in  making  estimates  for  excavations  and  embankments,  take  th© 
dimensions  with  a  line  or  measure  divided  into  feet  and  decimals  of  a  foot.  The 
c6mputations  are  made  in  feet  and  decimals,  and  the  results  are  reduced  to  cubic 
yards.  In  civil  engineering,  the  cubic  yard  is  the  unit  to  which  estimates  for 
excavations  and  eJibankments  are  finally  reduced. 

6.  In  sealing  or  measuring  timber  for  shipping  or  freighting,  i  of  the  solid 
contents  of  round  timber  is  deducted  for  waste  in  hewing  or  sawing.  Thus,  alog^ 
that  will  make  36  feet  of  hewn  or  sawed  timber,  actually  contains  45  cubic  feet 
by  measurement ;  but  its  market  value  is  only  e<)ual  to  36  cubic  feet  of  hewn  or 
sawed  timber.  Hence,  the  cubic  contents  of  36  feet  of  round  and  45  feet  of  hewn 
timber,  as  estimated  for  market,  are  identical. 

7.  Sawed  timber,  joists,  planks,  and  scantlings  are  now  generally  bought  and 
sold  by  what  is  called  hoard  measure. 

8.  A  cubic  foot  of  distilled  water  at  the  maximum  density,  at  the  level  of  th» 
sea,  and  the  barometer  at  SO  inches,  is  equal  in  weight  to  62 i  lbs.  or  1000  o%. 
Avoirdupois. 

MEASURES  OF  CAPACITY. 

200.  Measures  of  Capacity  are  all  cubic  measures,  solid- 
ity and  capacity  being  referred  to  different  units.  Capacity  sig- 
nifies extent  of  space. 

20T.  Measures  of  capacity  may  be  properly  subdirided  into 
two  chssQS,  Measures  of  Liquids  and  Measures  of  Dry  Suhstancet* 
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I.  Liquid  Measure. 

208.  Liquid  Measure,  also  called  Wine  Measure,  is  now 

used  for  measuring  all  kinds  of  liquids. 


TABLE. 

4    gills  Cg^-.) 
2     pints 
4    quarts 
)l^  gallons 
2     barrels 
2     hogsheads 
2  pipes,  or  4  hogsheads 

make  1  pint,            pt, 
"      1  quart,          qt. 
*'      1  gallon,         gal. 
^'      1  barrel,         bbl. 
"      1  hogshead,  hhd. 
"      1  pipe,           pi. 
**      1  tun,             tun. 

gal. 
bbl.          I 

P\           gi> 
qt.                 1  =         4. 
1  =         2  =         8. 
=        4  =        8  =       32. 

hhd.       1  =  31^  =  126  =^  252 


1008. 


pi.         1  =  2=  63  =  252  =  504  =  2016. 
tun.         1  =  2  =  4  =  126  =  504  =  1008  =  4032. 
1  =  2  =  4  =  8  =  252  =  1008  =  2016  =  8064. 

NoTKS. — 1.  The  English  Imperial  gallon  contains  277.274  cubic  inches  or  10  lbs, 
Avoirdupois  of  pure  distilled  water,  weighe  1  at  a  temperature  of  62**  Fahrenheit, 
and  under  a  barometer  pressure  of  30  inches. 

2.  In  the  United  States  the  wine  gallon  contains  231  cubic  inches,  and  the 
beer  gallon  2S2  cibic  inches.  The  gallon  of  England  is  therefore  about  equal  to 
1.2  gallons  United  States  Wine  Mea'su-e. 

3.  By  an  Act  of  the  Imperial  Parlia-nent,  182'>,  the  Imperial  gallon  of  277.274 
cubic  inches,  was  adopted  a^'  the  only  gallon,  and  is  therefore  the  standard  for 
both  liquid  and  dry  measures. 

4.  Beer  is  usually  sold  by  the  gallon  ;  s  iraetimes,  however,  in  casks  of  5,  10 
20  gals.  etc.    The  beer  barrel  contains  36  gallons,  anl  the  hogshead,  64  gallons', 

IL  Dry  Measure. 

200.  Dry  Measure  is  used  in  measuring  articles  not  liquid, 
as  grain,  salt,  fruit,  roots,  &c. 


TABLE. 

2  pints  (pt.) 
4  quarts 
2  gallons 
4  pecks 
36  bushels 

make  1  quart, 
"      1  gallon, 
"      1  peck, 
"      1  bushel, 
"      1  chaldron, 

qt. 
gal, 

hush, 
ch. 

bush. 
h.             1     = 
1     =     36     = 

4 
144 

qt. 

gal.                1 

1     =           4 

=         2     =           8 

=         8     =         32 

=     288     =     1152 

=    '%. 

8. 

16. 

64. 

=     2304. 
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MoT«s. — 1.  Tha  English  or  Winchester  bushel  i?  an  upright  cylinder  whose  in- 
fernal diainrter  is  18^  inebes,  and  depth  8  inches,  it  contains  2150.4  cubic 
inches,  or  77.H27  lbs.  Avoirdupois  of  pure  distilled  water,  at  62'»  Fahr.  and  30  in. 
barometer.  The  bushel  of  Canada  is  18^  inches  in  diameter,  and  8.70  L  inches 
deep,  and  must  contain  -338.917  P]ngl.  cubic  inches,  or  1920  French  cubic  inches. 
The  standard  unit  of  Dry  M'^asnre  in  the  United  .States  is  the  Winchester  bushel. 
Ihe  standard  unit  of  Dry  Measure  in  (4re;U  Britain  is  the  Imperial  bushel,  which 
is  18.789  inches  in  diameter,  and  8  incbe^deep.  It  contains  2218.192  cubi"  inches, 
or  80  lb.-..  Avoirdupois  of  pure  distilled  water  at  fi2'>  Fahr.  and  30  in.  barometer. 

2.  Grain  is  frequently  bought  and  sold  by  weight.  The  standard  per  bushel 
is,  viz.  :  of  wheat,  fiO  lbs. ;  ot  rye,  5«  lbs. ;  of  Indian  corn,  56  lbs. ;  of  barley,  48 
lbs. ;  of  oats,  34  lbs. ;  of  oeas,  «0  lbs. ;  of  beans,  50  lbs.  ;  of  buckwheat,  40  lbs.  ; 
of  flax  seed,  56  lbs. ;  of  Timothy-seed  or  red  cl)ver-seed,  60  lbs. 

3.  The  old  French  Weights  and  Measures  are  leg  d  in  the  Province  of  Quebec. 


MEASURE  OF  TIME. 

SIO.  Time  is  the  measure  of  duration.     The  unit  is  the  day, 
and  the  table  is  made  up  of  its  divisors  and  multiples. 


TABLE. 

60  second 

!.s  (sec.) 

make  1  minute, 

min. 

60  minutes 

*'      1  hour. 

h. 

24  hours 

"      1  day, 

da.. 

7  days 

"      1  week, 

wk. 

4  weeks 

"      1  lunar 

month. 

mo. 

.365  days 

'<      1  common  year. 

yr. 

366  days 

"      1  leap  year, 

yr. 

12  calendar  months 

"      1  year, 

yr. 

100  years 

"      1  century. 

C. 

The  calendar 

year  is  divided  as  follows  : — 

No.  of  months. 

Seasons. 

Names  of  months.     Abbreviations 

!.    No.  of  days, 

1 

2 

Winter, 

(  January, 
(  February, 

Jan. 
Feb. 

31. 

28  or  29. 

3 

(  March, 

Mar. 

31. 

4 

Spring, 

]  April, 

Apr. 

30. 

6 

(  May, 

May. 

31. 

6 

1,  June, 

Jun. 

30. 

7 

Summer, 

]j"iy, 

July. 

31. 

8 

1  August, 

Aug. 

31. 

9 

I  September, 

Sept. 

30. 

10 

Autumn, 

<  October, 

Oct. 

31. 

11 

(  November, 

Nov. 

30. 

12 

Winter, 

December, 

Dec. 

31. 

Notes.— 1.  The  true  Solar  or  Tropical  Year  is  the  time  measured  from  tha 
enn's  leaving  either  equinox  or  solstice  to  its  return  to  the  same  again,  and  if 
565  d.  6h.  48  min.  49  ^  sec. 
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2.  The  Julian  Tear,  so  called  from  the  calendar  instituted  by  Jalius  Caesar, 
contains  365^  days,  as  a  mediam  ;  three  years  in  succession  containing  365  days, 
and  the  fourth  year  366  days;  which,  as  compared  with  the  true  solar  year,  pro- 
duces a  yearly  error  of  llm.  10  3   gee,  or  of  1  whole  day  in  about  120  years. 

3.  The  Gregorian  Year,  or  that  instituted  by  Pope  Gregory  XIII,  in  the  year 
1682,  and  which  is  now  the  Civil  or  Legal  Year  in  use  among  the  different  na- 
tions of  the  eaxth,  contains  365  days  for  three  years  in  succession,  and  366  days 
for  the  fourth,  excepting  centennial  years  whose  number  cannot  be  exactly  di- 
vided by  400.    The  Gregorian  year  gives  an  error  of  only  1  day  in  3866  days. 

4.  The  civil  day  begins  and  ends  at  12  o'clock,  midnight.  The  astronomical 
day,  used  by  astronomers  in  dating  events,  begins  and  ends  at  12  o'clock,  noon. 

6.  In  most  business  transactions  30  days  are  called  1  month. 

TABLE 

SHOWING  THE  NUMBER  OF  DAYS  FROM  ANY  DAY  OF  ONE  MONTH  TO  THE 
SAME  DAY  OF  ANY  OTHER  MONTH  IN  THE  SAME  YEAR. 


i 

FROM  ANT 
DAY  OF 

TO  THE  BhMCV.   DAT  OF 

Jan. 
365 

Feb. 
31 

Mar. 
69 

Apr. 
90 

May 
120 

June 
161 

July 
181 

Aug. 
212 

Sept. 
243 

Get. 
273 

^ov. 
304 

Deo. 
334 

January 

February 

334 

365 

28 

59 

89 

120 

150 

181 

212 

242 

273 

303 

March 

306 

337 

365 

31 

61 

92 

122 

153 

184 

214 

245 

275 

April 

275 

306 

334 

365 

30 

61 

91 

122 

153 

183 

214 

244 

May 

245 

276 

304 

335 

365 

31 

61 

92 

123 

153 

184 

214 

June 

214 

245 

273 

304 

334 

365 

30 

61 

92 

122 

153 

183 

July 

184 

215 

243 

274 

304 

335 

365 

31 

62 

92 

123 

153 

August 

153 

184 

212 

243 

273 

304 

334 

365 

31 

61 

92 

122 

September 

122 

153 

181 

212 

242 

273 

303 

334 

365 

30 

61 

91 

October 

92 

123 

151 

182 

212 

243 

273 

304 

335 

365 

31 

61 

i  November 

61 

92 

120 

151 

181 

212 

242 

273 

304 

334 

365 

30 

December 

31 

62 

90 

121 

151 

182 

212 

243 

274 

304 

335 

365 

For  example,  to  find  the  number  of  days  from  April  4th  to  November  4th,  we 
iook  for  April  in  the  left  vertical  column,  and  November  at  the  top,  and,  where 
the  lines  intersect,  is  214,  the  number  sought.  Again,  to  find  the  number  of  days 
from  June  10th  to  September  16th,  we  find  the  difference  between  June  10th  and 
September  10th  to  be  92  days,  and  add  6  days  for  the  excess  of  the  16th  over  the 
10th  of  September,  so  we  have  98  days  as  the  exact  difference. 

If  the  end  of  February  be  included  between  the  points  of  a  time,  a  day  must 
be  added  in  leap  year. 

When  the  time  exceeds  one  year,  there  must  be  added  365  days  for  each  year. 


CIRCULAR  MEASURE. 


211.  Circular  Measure,  called  also  Angular  Measure^  is 
used  principally  in  surveying,  navigation,  astronomy,  and  geogra- 
phy ;  for  reckoning  latitude  and  longitude,  determining  locations 
of  places  and  vessels,  and  computing  difference  of  time. 


MISCELLANEOUS   TABLES. 
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S13.  An  Angle  is  the  difference  of  direction 
of  two  lines  which  meet  at  a  point ;  thus,  A, 
B,  C,  is  an  angle.  The  lines  are  called  the 
sides  of  the  angle,  and  the  point  where  they 
meet  is  called  the  <;. /.■  j. 


213.  A  Circle  is  a  plane  figure 
hounded  by  a  curved  line,  all  the  parts 
of  which  are  equally  distant  from  a  point 
within  called  the  center. 

A  circumference  is  the  curve  line  which 
bounds  a  circle,  and  always  contains  360 
degrees. 

An  arc  is  any  part  of  the  circumference,  as  C  D,  D  E. 

The  are  within  the  sides  of  an  angle  whose  vertex  is  on  the 
center  of  a  circle  is  the  measure  of  the  angle;  thus,  the  arc  C  E 
is  one  fourth  of  the  circumference,  and  measures  the  angle  E  B  C, 
which  contains  90  degrees. 


• 

TABLE. 

60  seconds  (") 
60  minutes 
30  degrees 
12  signs,  or  360 

o 

make  1  minute, 
<'      1  degree, 
''      1  sign, 
<'      1  circle. 

J 
o 

s'. 
c. 

c. 

1 

s. 

1       = 
=       12       = 

o 

1 

30 
360 

= 

1 

60 

1800 

21600 

=: 

60. 

3600. 

108000. 

1296000. 

Note.— A  quadrant,  or  right  angle,  is  one-fourth  of  a  circumference,  or  an  aro 
of  yoo  J  as  A  3.    60O  is  called  a  sextant,  or  i  of  a  circle. 

MISCELLANEOUS  TABLES. 


COUNTING. 

12  units     make  1  dozen. 
12  dozen       ''      1  gross. 

12  gross 
20  units 

PAPER. 

make  1  great  gross 
"      1  score. 

24  sheets     make  1  quire. 
20  quires         '^      1  ream. 

2  reams 
5  bundles 

make  1  biuidle. 
'^      1  bale. 

A  sheet  folded  in 

BOOKS. 

2  leaves  is  called  a  folio. 

4  "             ''a  quarto, 

5  *'             ''     an  octavo 
12      ''            "    a  12mo, 

16  leaves  is  called  a  1 6  mo. 
or4to.      18      "              ''      an  18mo. 
orSvo.    24      ''              "      a24mo. 
32      ''             "      a32mo. 
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THE  METRIC  SYSTEM  OF  WEIGHTS  AND  MEASURES. 

The  metric  system  of  weis^hts  and  measures — so  c-illed,  because 
the  metre  is  the  unit  from  which  the  other  units  of  the  system, 
whether  of  length,  area,  solidity,  capacity,  or  weischt,  are  derived 
— originated  in  France  in  1790.  It  was  determined  and  establi.^hed 
as  follows :  a  very  accurate  survey  of  that  portion  of  ihe  terrestrial 
meridian,  or  north  and  south  circle,  between  Dunkirk  in  the 
north  of  France,  and  Barcelona  inSpiin,  was  made  under  the 
direction  of  Government,  and  from  this  measurement  the  exact 
length  of  a  quadrant  of  the  entire  meridian,  or  the  distance  from 
the  equator  to  the  north  pole,  was  computed.  The  ten  millionth 
part  of  this  arc  was  denominated  a  metre,  and  from  this  all  the 
standard  units  of  measure  and  weight  are  derived  and  determined. 

The  metric  system  was  finally  made  the  only  legal  system 
throughout  the  whole  of  France  in  1841.  Since  that  time,  it  has 
been  adopted  by  Spain,  Belgium,  and  Portugal,  to  the  exclusion 
of  other  weights  and  measures.  In  Holland,  other  weights  are 
used  only  in  compounding  medicines.  In  18t)4,  the  system  was 
legalized  in  Great  Britain  ;  and  its  use,  either  as  a  whole  or  in 
some  of  its  parts,  has  been  authorized  in  Greece,  Italy,  Norway, 
Sweden,  Mexi'-o,  Guatemala,  Venezuala,  Ecuador,  United  States 
of  Columbia,  Brazil,  Chili,  San  Salvador,  and  Argentine  Republic. 
In  18G6,  the  use  of  the  metric  system  of  weights  and  measures, 
was  authorized  by  Congress  for  the  whole  of  the  United  States. 

TABLES  AUTHORIZED  BY  CONGRESS  OF  THE  UNITED 
STATES. 

.MEASURES    or    LENGTHS. 


Metric  Denominations  and  Values. 

Eq[uivaleuts  in  Denominations  in  use. 

Myriametre,... 

Kilometre, 

Hectometre,... 
Decametre,. ... 

Metre, 

j  Decimetre, 

Centimetre,.... 
Millimetre, 

10,000  metres, 

1,000  metres, 

100  metres, 

10  metres, 

6.2137  miles. 

0.62137  miles,  or  3280  feet,  10  inches. 

328  feet  and  1  inch. 

393.7  inches. 

39.37  inches. 

3.937  inches. 

0.3937  inch. 

0.0394  inch. 

1    of  a  metre,... 

^  of  a  metre,... 

^^1^  of  a  metre,... 

THE   METRIC   SYSTEM. 
MEASURES   OP  SURFACES. 
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Metric  Denominations  and  Values. 

Equivalents  in  Denominations  in  use. 

Hectare, 

ASB, 

10,000  square  metre?, 

100  square  metres, 

1  square  metre. 

2.471  acres. 

11H.6  square  yards. 

1550  square  inches. 

Centiare, 

MEASURES 

OP   SOLIDS. 

Metric  Denominations  and  Values. 

1 
Equivalents  in  Denominations  in  use.  ' 

Decastere, 

Strre, 

10  cubic  metres, 

13.079  cubic  yards. 
0.2759  of  a  cord  of  wood. 
3.53144  cubic  feet. 

1 

Decistere, 

10l»  cubic  decimetres,. 

MEASURES  OF  CAPACITY. 


Metric  Denominations  and  Values. 


Na!nes. 


iXo.of 
litres 


Kilolitre,  or  stere, 

Hectolitre,. 

Deoftlitre, 

LrrsR, 

Decilitre, 

Centilitre, 

MiUilitre, 


Cubic  Measure. 


1000. 1  cubic  metre. 


100   1    of  a  cubic  metre,.... 
lOilO  cubic  decimetres,.... 


l|l  cubic  decimetre,. 


Equivalents  in  Denominations 
in  use. 


Dry  Measure. 


[Liquid  or  wine 
measure. 


1.308  cubic  yd.j264.17  gallons-! 
2  bu.  3.35  pk...  26.417  gallons..' 

9.08  quarts, 2.6417  gallon?..' 

0.90S  quart,.... tl. 0567  quarts..{ 
6.1022  cubic  in.  |0.845  gill 


To|T<7 'I 

y^^jiO  cubic  centimetres,...  0.6102  cubic  in.j0.338  fluid  oz 

^Q^  1  cubic  centimetre, 0.061  cubic  in..  0.27  fluid  dr.. 


WEIGHTS. 


Metric  Denominations  and  Values. 


Names. 


N  u  mber  of.  Weight  of  what  quantity  of 
grammes,  water  at  maximum  density 


Millier,  or  tonneau, 
Quintal, 


Myriagramme, 

jKilo^ramme,  or  kilo, 

Hectogramme, 

Ueoagraiiime, 

Grammf,  

Decigramme 

Ceati;;ramme, 

Milligramme, 


1,000,000 

100,000 

10,000 

1,0^)0 

100 

10 

I 

1 

lOOO 


1  cubic  mecre,  

1  heetolitro, 

10  litres 

1  litre, 

1  decilitre, 

10  cnbic  centimetres, 

1  cubic  centimetre,  

^1-  of  a  cubic  centimetre,... 
jlO  cubic  millimetres, 

11  cubic  millimetre, 


Equivalents  in  De- 
nominations in  use. 


Avoirdupois  weight, 


2204.6 
220.4'^ 
22.046 
2.2046 
3.5274 
0.3527 
15.4.32 
1.5432 
0.1543 
0.0154 


pounds. 

pounds. 

pounds. 

pounds. 

ounces. 

ounce. 

gr.  Tr.  W. 

grains. 

of  a  grain. 

of  a  gnu n. 
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Metric  Denominations  and  Values. 

Equivalents  in  Denominations  in  use. 

Circle, 

Quadrant, .. 

Grade, 

Minute, 

Second, 

400  grades, 

1  circle  or  360o. 
1  quadrant  or  90°. 
54  minutes. 
32.4  seconds. 
0.324  of  a  second. 

100  grades, 

1  ffrado, 

i^of  ao., 

100         /  *  

.  .  1    ,  of  a  q., 

NOMENCLATURE  AND  TABLES. 

There  are  eight  kinds  of  quantities  for  which  tables  are  usually 
constructed ;  viz.,  Lengths,  Surfaces,  Volumes  or  Solids,  Capacities, 
Weights,  Values,  Times,  and  Angles  or  Arcs.  The  table  for 
Times  is  the  same  in  the  metric  as  in  the  ordinary  system.  The 
table  for  Angles  is  constructed  upon  a  centesimal  scale.  The 
tables  for  the  other  six  kinds  of  quantities  are  constructed  upon 
a  decimal  scale.  In  each  of  the  tables  for  Lengths,  Surfaces,  Vol- 
umes, Capacities,  and  Weights,  there  are  eight  denominations  of 
units, — one  principal  and  seven  derivative.  The  principal  units 
are  the  metre,  which  is  the  base  of  the  system,  and  those  derived 
directly  from  it.  The  two  following  tabular  views  present  the 
facts  regarding  the  principal  and  derivative  units,  which  should 
be  fixed  in  the  memory. 

f  l.  Principal  unit  of  lengths. 
2.  The  base  of  the  metric  system,  and  nearly 


f     I.  Metre,  .  . 


n.  Are, 


in.  Stere, 


IV.  Litre, 


I    V.  Gramme, 


.  -{  one  ten-millionth  part  of  a  quadrant 

I  of  the  earth's  meridian. 

{3.  Equivalent,  39.3708  inches. 

1.  Principal  unit  of  surfaces. 

2.  A  square  whose  side  is  ten  metres. 

3.  Equivalent,  119.6  square  yards. 

1.  Principal  unit  of  volumes  or  solids. 

2.  A  cube  whose  edge  is  one  metre. 

3.  Equivalent,  1.308  cubic  yards. 

1.  Principal  unit  of  capacities. 

2.  A  vessel  whose  volume  is  equal  to  a  cube 
whose  edge  is  one-tenth  of  a  metre. 

j  3.  Equivalent,  .908  quart  dry  measure,  or 
^  1.0567  quarts  wine  measure. 

L  Principal  unit  of  weights. 

2.  The  weight  of  a  cube  of  pure  water  whose 
edge  is  .01  of  a  metre. 

3.  The  water  must  be  weighed  in  a  vacuum 
4°  C,  or  39.2°  F. 

V4.  Equivalent,  15.432  grains. 


THE   METRiC  SYSTEM. 
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(  1.  Three  orders  of  small  units,  or  submultiples  of  each 

I  kind,  are  formed  by  dividing  each  of  the  principal  units 
into  tenths,  hundredths,  and  thousandths. 
'  2.  Four  orders  of  larger  units,  or  multiples  of  each  kind, 
are  formed  by  considering  as  a  unit  ten  times,  one 
hundred  times,  one  thousand  times,  and  ten  thousand 
L  times,  each  of  the  principal  units. 

^o*    rThe  names  of  derivative  units  are  formed  by 

g  .|-  J      attaching  a  prefix  to  the  name  of  the  princi- 

*  §  .S    I      pal  unit  from  which  they  are  derived,  which 

^P^    L    indicates  their  relation  to  the  principal  unit. 


hJo: 


s.s 


a  2 


1.  Millesimus,  one  thousandth,  contracted 
Milli.  Example,  Millilitre  =  ygJ^  of  alitre; 
8  raillilitres  =  y^^  of  a  litre. 

2.  Centesimus,  one  hundredth,  contracted 
centi.  Ex.,  Centiare  =  ydtt  ^^  ^^  ^^^  5  ^ 
centiares  =  j^  of  an  are. 

3.  Decimus,  tenth,  contracted  deci.  Ex.,  De- 
cimetre =  ^  metre  j    3   decimetres  =  -^ 

metre. 


1.  Deca,  ten.  E.vample,  Decametre,  =  10 
metres  ;  5  decametres  =  50  metres. 

2.  Hecaton,  one  hundred,  contracted  hecto. 
Ex.,  Hectolitre  =  100  litres,-  7  hectohtres 
=  700  htres. 

3.  Kilioi,  one  thousand,  contracted  kilo.  Ex. 
Kilogramme  =  1000  grammes. 

4.  Myria,  ten  thousand.  E.v.,  Myriastere  = 
10,008  steres ;  3  myriasteres  =  30,000  steres. 

5.  The  a  in  deca  and  myria,  and  the  o  in  hecto 
and  kilo,  are  dropped  when  prefixed  to  are. 


^  J  oj    r  ^^^®  tables  being  constructed  upon  a  decimal  scale,  ten 


K  =°  J      I 


units  of  a  lower  order  make  one  of  the   next  higher, 
thus:   10  millimetres  =  I  centimetre 5  10  centimetres 
=  1  decimetre;  lOdecfraetres  =  1  metre j  10  metres 
&c. 


^  ;^  -^    1^      =1  decametre. 


The  facts  in  the  preceding  views  being  mastered,  the  tables  can 
be  constructe(^  by  the  pupil  at  sight.  For  example :  The  names 
of  the  derivative  units  are  formed  by  attaching  the  seven  prefixes, 
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in  their  order,  to  the  principal  units  of  the  tables.     The  order  of" 
pragression  being  ten,  the  table  of  capacities  will  be  written  thus:— 

10  Millilitres  =  1  Centilitre.         10  Litres^  =  1  Decalitre. 

10  Centilitres  =  1  Decilitre.  10  Decalitres  =  1  Hectolitre„ 

10  Decilitres  =  1  Litre.  10  Hectolitres  =  1  Kilolitre, 

10  Kilolitres  =  1  Myrialitre. 

All  the  tables  peculiar  to  the  Metric  System  are  presented  to- 
gether in  a  convenient  form  in  the  two  following  tables  : — 

TABLE  OF  SUBMULTIPLES  AND  PRINCIPAL  UNITS. 


Names  of  Units. 

Pronunciation. 

Symbols. 

PREFIX. 

BASE. 

"  Metre 

Mill'-e-mee'-ter 

sM 

10  Milli- 

Equal 

1  Centi- 

Are 

Stere 

Litre 

Miir-e-are 
Mill'-e-ster 
Mill'-e-li'-ter 

Gramme 

Mill'-e-gram 

sG 

'  Metre 

Seat'-e-mee'-ter 

.M 

10  Centi- 
Equal 

Are 

Stere 

Sent'-e-are 
Sent'-e-ster 

1  Deci- 

Litre 

Sent'-e-li'-ter 

^L 

^  Gramme 

Sent'-e-gram 

.G 

^  Metre 

Des'-e-mee'-ter 

iM 

10  Deci- 
Equal 
1  Principal  Unit. 

Are 

Stere 

Litre 

Des'-e-are 

Des'-e-ster 
Des'-e-li'-ter 

.A 

Gramme 

Des'-e-gram 

iG 

'  Metre 

Mee'ter 

M 

10  Principal  Units 
Equal 
1  Deca- 

Are 

Stere 

Litre 

Are 
Ster 
Li'-ter 

A 
S 
L 

^  Gramme 

Gram 

G 
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Names  op  Units. 

Pronunciation. 

PREFIX. 

BASE. 

'Metre 

Dek'-a-mee-ter 

'm 

10  Deca- 
Equal 
1  Hecto- 

Are 

Stere 

Litre 

Dek'-are 

Dek'-a-ster 

Dek'-a-li'-ter 

'a 

^Gramme 

Dek'-a-gram 

'g 

'  Metre 

Hec'-to-mee-ter 

'u 

10  Hecto- 
Equal 
IKilo- 

Are 

Stere 

Litre 

Hec'-t4re 

Hec'-to-ster 

Hec'-to-li'-ter 

^  Gramme 

Hec'-to-gram 

'q 

'Metre 

Kill'-o-mee-ter 

'm 

10  Kilo- 
Equal 

Are 

Stere 

Kiir-are 
KiU'-o-ster 

1  Myria- 

Litre 

Kill'-o-li'-ter 

'l 

Gramme 

Kill'-o-gram 

'a 

'Metre 

Mir'-e-a-mee-ter 

*M 

Are 

Mir'-e-are 

*A 

Myria- 

Stere 

Mir'-e-a-ster 

's 

s 

Litre 

Mir'-e-a-li'-ter 

*L 

^  Gramme 

Mir'-e-a-gram 

'a 

ABBREVIATED  NOMENCLATURE. 

To  secure  the  fullest  advantage  to  business  men  by  the  universal 
adoption  of  the  new  system  of  weights  and  measures,  it  is  neces- 
sary that  the  names  used  should  be  short  and  easy  to  write  and 
pronounce,  that  they  should  express  clearly  the  relation  of  the 
different  denominations  of  the  same  table  to  each  other,  and  that 
they  should  be  identical  in  all  languages. 

The  last  two  of  these  requirements  would  be  secured  by  the 
universal  use  of  the  nomenclature  adopted  by  the  French.     It  is 


132  THR    METTIIO   SYSTEM. 

cosmopolitan  in  its  character:  it  belonojs  to  their  language  no 
more  than  to  any  other.  The  ff^riner,  however,  is  not  secured. 
It  'S  evident  to  all,  that  for  business  purposes,  the  lonsj  names  of 
the  metric  system  are  inconvenient,  and  that  to  shorten  them 
would  prove  a  o-rent  advantapfe.  Efforts  have  been  made  to  intro- 
duce short  names;  but  these  efforts  have  invariably  sacrificed  their 
universal  and  expressive  ch  iracter,  which  is  of  more  importance 
to  the  business  world  than  their  shortness. 

The  only  truo  course  which  seems  to  be  open,  is  to  abbreviat^e 
the  names  already  introduced,  in  such  a  way  as  to  retain  their 
peculiar  characteristics. 

To  secure  this,  the  following  plan  of  abbreviation  is  suggested : — 

Flrat.  Let  the  prefixes  be  abbreviated  thus :  Myr,  kil,  hect, 
dec,  des,  cent,  mil. 

Second.  Let  the  initial  letter  of  the  names  of  the  five  principal 
units  be  used,  instead  of  the  names  themselves,  thus:  For  metre, 
use  a  capital  \f  ;  for  are,  use  a  capital  A  ;  for  stere,  a  capital  S  ; 
for  litre,  a  capital  L  ;  and,  for  gramme,  a  capital  G. 

Third.  For  the  names  of  multiples  and  sub-multiples,  attach 
to  these  initial  capital  letters  the  abbreviated  prefixes,  thus:  Kil 
M,  pronounced  kill-em' ;  Kil  S,  pronounced  kill-ess',  &c. 

By  this  method  of  abbreviation,  the  elements  of  the  original 
terms  are  ret  lined  in  such  a  form  that  each  part  is  clearly  indi- 
cated. The  capital  letter  used  after  the  prefix  will  always  point 
to  the  base-word  of  which  it  is  the  initial,  although  the  pronun- 
ciation is  changed. 


TABLES  WITH  ABBREVIATED  NOMENCLATURE. 


MEASURES   OF   LENGTHS. 


Written. 

Pronounced. 

10  Mil  M, 

Mill-em',         make        1  Cent  M. 

10  Cent  M, 

Cent-em',           * 

1  Des  M. 

10  De8  M, 

Des-em',             ' 

'            1  M. 

10  M, 

Em,                    ' 

<            1  Dec  M. 

10  Dec  M, 

Dek-em',           ^ 

'            1  Hect  M. 

10  Hect  M, 

Hect-em',          * 

*            1  Kil  M. 

10  Kil  M, 

Kill-em',           * 

<           1  Myr  M. 

MyrM, 

Mir-em'. 

THB   METRIC   STSTRM:. 
MEASURES   OP   SURFACES. 
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Written. 

Pronounced. 

10  Mil  A, 

Mill-a', 

make 

1  Cent  A. 

10  Cent  A, 

Cent-a', 

1  Des  A. 

10  Des  A, 

Des-a', 

1  A. 

10  A, 

A, 

1  Dec  A. 

10  Dec  A, 

Dek-a', 

1  Hect  A. 

10  Hect  A, 

Hect-a', 

1  Kil  A. 

10  Kil  A, 

Kill-a', 

1  Myr  A. 

Myr  A, 

Mir-a'. 

MEASURES   OF   VOLUMES,    OR   SOLIDS. 


Written. 

Pronounced. 

10  Mils, 

Mill-ess', 

make 

1  Cent  S. 

10  Cents, 

Cent-ess', 

1  Des  S. 

10  Des  S, 

Des-ess', 

IS. 

10  S, 

Ess, 

1  Dec  S. 

10  Dec  S, 

Dek-ess', 

1  Hect  S. 

10  Hect  S, 

Hect-ess', 

1  Kil  S. 

10  Kil  S, 

Kill-ess', 

1  Myr  S. 

MyrS, 

Mir-ess'. 

MEASURES   OF  CAPACITY. 


Written. 

Pronounced. 

10  Mil  L, 

Mill-eir, 

make 

10  Cent  L, 

Cent-ell', 

10  Des  L, 

Dess-ell', 

10  L, 

Ell, 

10  Dec  L, 

Dek-eir, 

10  Hect  L, 

Hect-eir, 

10  Kil  L, 

Kill-eir, 

MyrL, 

Mir-ell'. 

1  Cent  L. 
1  Des  L. 
IL. 

1  Dec  L. 
1  Hect  L. 
1  Kil  L. 
1  Myr  L. 


MEASURES  OP   WEIGHTS. 


Written. 

Pronounced. 

10  Mill  G, 

Mill-gee, 

make 

1  Cent  G. 

10  Cent  G, 

Cent-gee', 

1  Des  G. 

10  Des  G, 

Des-gee', 

IG. 

10  G, 

Gee, 

1  Dec  G. 

10  Dec  G, 

Dek-gee', 

1  Hect  G. 

10  Hect  G, 

Hect-gee', 

1  Kil  G. 

10  Kil  G, 

Kill-g?e', 

IMyrG. 

MvrG, 

Mir-gee'. 
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REDUCTION  OF  COMPOUND  DENOMINATE 
NUMBERS. 

214.  Reduction  is  the  process  of  changing  numbers  from 
one  denomination  to  another,  without  altering  their  value. 

Reduction  is  of  two  kinds,  Descending  and  Ascending. 

215.  Reduction  Descending  is  changing  numbers  to  lower 
denominations  without  altering  their  value ;  as  pounds  to  shil- 
lings, yards  to  feet,  etc.     It  is  performed  by  Multiplication. 

216.  Reduction  Ascending  is  changing  numbers  to  higher 
denominations  without  altering  their  value  ;  as  farthings  to  peace, 
inches  to  feet,  etc.     It  is  performed  by  Division, 

REDUCTION   DESCENDING. 

SIT.  Case  I. — To  reduce  a  compound  number  to  lower  de- 
nominations. 

Ex.  Reduce  £45  75.  M.  to  pence. 

OPERATION.  Analysis. — There  are  20«.  in  £1  j  therefore, 

4fAK  ^      Q//  ^^  times  the  number  of  £  =  the  number  of 

A/4D  (s.  aa.  shillings.  20  times  45  =  900».,  to  which  we  add 

20  7«.,  and  obtain  907».    There  are  12d.  in  U. ; 

907^^  therefore,  12  times  the  number  of  shillings  equal 

1  2  *  the  number  of  pence.    12  times  907  =  10884ct., 

to  which  we  add  8rf.,  and  obtain  10892rf.   Henco 

10892rf.  the  following 

218.  Rule. — I.  Multiply  the  highest  denomination  of  iJie 
given  number  by  that  number  of  the  scale  which  will  reduce  it  to 
the  next  lower  denomination,  and  add  to  the  product  the  given 
number,  if  any,  of  that  lower  denomination. 

II.  Proceed  in  like  manner  with  the  results  obtained  in  each 
lower  denomination,  until  the  reduction  is  brought  to  the  denom- 
ination required. 

examples   for  PRACTICE. 

1.  In  £35  Qs.  Sd.,  how  many  pence?  Ans.  8480. 

2.  In  £28  12s.  8|rf.,  how  many  farthings? 

3.  In  14/6.  lOoz.  18pwt,  22gr,  how  many  grains?  Ans.  85894. 

4.  In  IQoT.  I3cu!t.  Sqr.  19/6.  14o2r.,  how  many  ounces? 

5.  In  23ft)  9s  05  29  13  gr.,  how  many  grains? 

'      6.  In  Urd.  8yd.  2ft.,  how  many  feet?      ,  Ans.  224. 

7.  How  many  inches  in  2mi.  4fur.  32rd.  \yd.t 

8.  InGOarp.  Iper.  Ito.  5ft.,  how  many  feet? 

214.  WAafts  reduction? — Howmany  kinds  of  reductionf — 215.  What  w  re- 
duction descending  ? —  216.  Reduction  ascending? — 218.  What  i»  the  rule  for 
reduction  descending  t 
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9.  How  many  Jinks  in  Imi.  5fur.  ^ch.  30/.  ?  Ans.  61630. 

10.  In  4:1711.  4:9ch.  121.,  how  many  links? 

11.  Reduce  12^1.  3jR.  24s^.  rd.  I4:isq.fi.  lls^q.  in.,  to  square 
inches?  Ans.  80937864  square  inches. 

12.  In  104.  112.  2osg.  rd.  16  sq.  yd.  Asq.ft.  136s^.  tn.,  how  many 
square  inches?  Ans.  65296108  .square  inches. 

13.  How  many  square  links  in  lb  A.  4sq.  c/i.    SP.  llSsq.  I.  ? 

14.  How  many  poles  in  3  townships  of  land  ? 

15.  In  Isq.  arp.  30sq.  per.  4sq.  to.  9sq.ft.  4:0sq.  in.,  how  many 
square  inches  ?  ^715.  34080952. 

16.  How  many  cubic  feet  in  67  cords  and  74  cubic  feet  of  wood  ? 

1 7.  In  30  cords  of  wood,  how  many  cubic  inches  ? 

18.  In  4|g-a/.  4.25^^  4.75g^i.,  how  many  gills?  Ans.  190|. 

19.  In  51iuns  Shhd.  bOgal.  oqt.,  how  many  pints? 

20.  How  many  pints  in  iObu.  A.bpk.  T^qt.  \pt.  ? 

21.  How  many  quarts  in  676  chaldrons,  of  36  bushels  each  ? 

22.  In  4da.  Ah.  Abmi.,  how  many  seconds  ?  Ans.  362700. 

23.  In  ^wk.  Ida.  \h.  Imin.,  how  many  minutes? 

24.  How  many  days  from  March  17th.,  1870,  to  May  16th.  1871  ? 

25.  In  44S.  18°  57'  23",  how  many  seconds?      Ans.  4820243". 

26.  How  many  minutes  in  l^C.  IS.  1°  1'? 

27.  Reduce  38ib,  65  35  le,  to  grains. 

28.  How  many  days  from  August  30th  1771,  to  June  1st.  1872  ? 

29.  Louis  has  a  lump  of  pure  silver  weighing  13/6.  %z.  What  is 
its  value  at  $1,385^^  per  ounce  ?  Ans.  $228,640^. 

30.  Change  13/6.  6oz.  Avoirdupois  weight  to  Troy  weight. 

31.  Purchased  3J.  IR.  SOrd.  of  land,  at  $1.25  per  square  footj 
what  did  I  pay  for  the  land  ?  Ans.  $187171.87^. 

32.  Bought  2  hogsheads  of  sirup  at  40  cts.  per  gal.,  and  sold  it  at 
12  cts.  per  quart  5  what  did  I  gain  by  the  bargain?      Ans.  $10.08. 

!S10.  Case  II. — To  reduce  a  denominate  fraction  to  one  of 
a  lower  denomination. 

Ex.  Reduce  -g-f^  of  a  gallon  to  the  fraction  of  a  gill. 

OPERATION.  Analysis. — To  reduce  gallons  to  gills,  we 

1  .  multiply  successively  by  4, 2,  and  4,  thenam- 

S^^'  S^*  bers  in  the  scale.    And,  since  the  given  num- 

?"l^  X  ^  X  I"  X  ^  =  i^-g.  ber  is  a  fraction,  we  indicate  the  process,  as 

224  in  multiplication  effractions  ;  and,  after  caa- 

112  celling,  obtain  ^,  the  answer.    Hence,  the 

28 

SSO.  Rule. — Multiply  the  fraction  of  the  high^  denomina- 
tion by  the  numbers  in  the  descending  scale  successsively,  between 
the  given  and  the  required  denominations. 

EXAMPLES   FOR  PRACTICE. 

.1.  What  part  of  a  farthing  is  ^^^  of  a  £  ?  Ans.  %far. 

2.  Reduce  Yihns  ^^  ^  week  to  the  fraction  of  a  minute. 
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3.  Wliat  part  of  a  square  foot  is  -^-^-^  of  an  acre?    Ans.  ^sq.Jl. 

4.  Reduce  g-(f(j^  of  a  lb.  Troy  to  the  fraction  of  a  grain. 

5.  Reduce  ^^  of  a  £  to  a  fraction  of  a  penny.  Ans.  ftJ. 

6.  Reduce  -g-gQjj  of  a  cwt.  to  the  fraction  of  an  ounce. 

7.  What  part  of  a  pound  is  Yrhru  ^^ ^  ^^^"^ 

8.  What  part  of  a  hnk  is  -^^  of  a  rod  ?  .4ns.  |7. 

9.  Reduce  ^r^  ^^  ^  furlong  to  a  fraction  of  a  foot. 

10.  What  part  of  a  pint  is  ^^  of  a  bushel  ?  Ans.  ^pt. 

1 1 .  Reduce  f  of  |-  of  2lb.  to  the  fraction  of  an  ounce  Troy. 

12.  What  part  of  a  square  rod  is  -^-^^jj  of  4^  times  ^^  of  an  acre  ? 

13.  What  fraction  of  a  yard  is  f  of  y\  of  a  rod  ? 

14.  What  part  of  a  dram  is  -^^^  of  a  hundred  weight  ?  A.  f^£^  dr. 
16.  Reduce  0.03125  of  a  mile  to  feet. 

221..  Case  III. — To  reduce  a  denominate  fraction  to  integers 
of  lower  denominations, 

Ex.  What  is  the  value  of  f  of  a  £  ? 

OPERATION.  Analysis. — |.of£l  is  the  same  as  1  of 

£  8.  d.  far.  ^^  =  ^**  ^^-  2f/'="'-    Hence,  the 

7  )  3   0   o'  0  ' 
0   8   6   '6},  Ans. 

222.  Rule. — Consider  the  numerator  of  the  fraction  as  so 
many  units  of  the  given  denomination,  and  divide  them  hy  the 
denominator^ 

EXAMPLES  FOR  PRACTICE. 
What  is  the  value  of 

1.  3-^  of  a  £?  Ans.  5s.  5d.  l^far. 

2.,  I  of  a  bushel?  Ans.  Ipk.  Aqt.  Upt. 

3.  f  of  a  shilling? 

4.  I  of  a  cwt.?  Ans.  Sqr.  2lb.  Uoz.  1\dr. 
6.  1^  of  a  yard  ? 

6.  f  of  a  lb.  Avoirdupois?  Ans.  7oz.  l^dr. 

7.  y^ofaday  ? 

8.  f  of  15  cwt.  ?  Ans.  Ucwt.  85/6,  lloz.  e^dr. 

9.  J  of  2^  pounds  Apothecaries'  weight? 

10.  ^  of  an  acre?      Ans.  2R.  Qrd.  4:sq.  yd.  5sq.ft.  I21^^sq.  in. 
ll.'^of  6^  tons? 

12.  ^\  of  a  hhd.  of  wine?  Ans.  6gal.  2qt.  \pt.  O^^gi. 

13.  I  of3|  cords  of  wood? 

14.  f  of  a  sign  ?  Ans.  12°  51'  25"f 

15.  From  a  piece  of  velvet  containing  ^yd.   ^qr.  I  cut  2yd.  2qr. ; 
what  part  of  the  whole  piece  did  I  take  ? 

SS3.  Case  IV. —  To  reduce  a  denominate  decimal  to  integers 
of  lower  denominations. 
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Ex.  Reduce  0.628125  of  a  £  to  shillings  and  pence. 

OPERATION.  Analysts. — We  first  multiply  the  given  deci- 

4?n  fiOQ  1  0  "  "*'♦  0.62S125  of  a  £,  by  20  to  reduce  it  to  shil- 

iU.oZoliip  lings,  and  the  result  is  12?.  and  the  decimal 

20  .5625  of  a  shilling.    We  then  multiply  this  deci- 

12  5625005  ™^^  ^^  ^^  ^'^  reduce  it  to  pence,  and  obtain  6rf. 

,  ,y  '  and  .75  of  a  d.  This  last  decimal  we  multiply  by 

4,  to  reduce  it  to  far.  or  qr.,  and  the  result  is  S' 

6.750000d.  far.  or  J  of  a  d.    Hence,  the  answer  la  £0  12». 

4  6id. 

3.000000/ar. 
£0  12s.  61-/.  Ans. 

224:.  Role. — I.  Multiply  the  given  decimal  by  that  number 
in  the  scale  which  will  reduce  it  to  the  next  lower  denomination, 
and  point  off  as  in  multiplication  of  decimals. 

II.  Proceed  with  the  decimal  part  of  the  product  in  the  same 
manner  until  reduced  to  the  required  denominations.  The  integers 
at  the  left  will  be  the  answer  required. 

EXAMPLES   FOR  PRACTICE. 

What  is  the  value  of 

1.  0.451  of  a  £?  Ans.  9s.  Id.  2|/ar. 

2.  0.748  of  a  bushel?  Ans.  2pk.  Iqt.  \pt.  3.488gn'. 

3.  0.765  of  a  pound  Troy? 

4.  0.7525  of  a  mile?  Ans.  ^fur.  Ord.  4yd.  ]ft.  2|in. 

5.  0.659  of  a  week? 

6.  0.217<>?  Ans.  13'  1.2". 

7.  0.875ofahhd.? 

8.  0.865  of  an  acre?  -4ns.  312.  IS^sq.  rd. 

9.  7.88125  acres? 

10.  0.625  of  a  fathom?  Ans.  Z\ft. 

11.  0.78875  of  a  long  ton?  Ans.  Ibcwt.  Sqr.  2lb.  l2.8oz. 

12.  0.8469  of  a  degree? 

REDUCTION   ASCENDING. 

225.  Case  I. — To  reduce  a  denominate  number  to  a  compound 
number  of  higher  denominations. 

Ex.  In  78692gr.,  how  many  pounds  Troy  weight  ? 

OPERATIOX.  Analysis.— 24^r.  =  Ipwt.  j  there- 

91  N  7Rfiq9/rr  ^^'^^  -h  °^  '^®  number  of  grains  == 

24)7»bV^Zgr.  the  number  of  pennyweights.    ^1^  of 

20  )  'Snt<pwt.  20 gr.  78692  ==  3278piot,,  and  2Qgr.  remain- 

12)  16302;.  ISpwt.  ing.     20pwt.  =  loz.;  therefore,  ^ 

-j-3^^   ^Q^  of  the  number  of  penny  weights  =  the 

number  of  ounces.    ^  of  3278  = 

13/6.  loz.  ISpWt.  20fi-r.,  Ans,  163oz.,  and  ISpwt.  remaining.    12oa. 

*^  =  If 6.  J  therefore,  ^^2  of  the  number 
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of  ounces  =  the  number  of  pounds,    -i    of  163  =  13^6.,  and  7oz,  remalaing  j 
therefore,  786925rr.  =  IZlb.  7oz.  ISptot.  20gr.    Hence,  the 

22G.  Rule. — I.  Divide  the  given  number  hy  that  7iumher  of 
the  ascending  scale  which  will  reduce  it  to  the  next  higher  denom- 
ination, 

II.  Divide  in  liJce  manner  the  quotient  thus  obtained,  and  so 
proceed  until  it  is  brought  to  the  denomination  required.  The  last 
quotient^  with  the  several  remainders  annexed  in  a  reversed  order, 
will  be  the  answer. 


EXAMPLES  FOR  PRACTICE. 

1.  In  16452/ar.,  how  many  £?  Ans.  £17  2s.  9d. 

2.  In  90720  pence,  how  many  £  ? 

3.  How  many  pounds  in  4255?  Ans.  4Ib  53  15. 

4.  In  78692g-r.,  how  many  pounds  Troy  weight? 

5.  A  physician  who  averages  daily  5  prescriptions  of  20  grains 
each,  how  many  pounds  of  medicine  will  he  use  in  one  year,  or  365 
days?  Ans.  61b  4s  Id. 

6.  How  many  pounds  of  standard  silver  can  be  purchased  for 
$1099.88,  at  the  rate  of  $0,062  per  pwt.  ? 

7.  In  87320Zft.,  how  many  tons?  Ans.  43 T.  Ucwt.  20/6. 

8.  How  much  will  230/6.  of  hay  cost,  at  $10  per  ton  ? 

9.  In  1265  pints,  how  many  bushels?         Ans.  196m.  ^pk.  Ipt. 

10.  At  6  cts.  &  pt.,  how  much  sirup  can  be  bought  for  $3.84? 

11.  How  many  francs  in  $176.70  ?  Ans.  950. 

12.  In  2468  pence,  how  many  half  crowns? 

13.  In  90060  seconds,  how  many  days  ?  Ans.  Id.  \h.  \mi. 

14.  What  would  be  the  cost  of  plastering  a  room  18/  .  long,  16^//. 
wide,  and  9/.  high,  at  22  cts.  a  sq.  yd.  ?  Ans.  $22.44. 

15.  In  a  pond  measuring  2Sft.  6m.,  how  many  fathoms  deep  is  there? 

16.  How  many  bushels  of  oats  in  27072g/.  ?  Afis.  8466Ms/fc. 

17.  How  many  days  in  98930  seconds? 

18.  The  extent  of  a  certain  farm  is  found,  by  survey,  to  be  \S17sq. 
ch.     How  many  acres  does  it  contain?         Ans.  137A.  2R.  32per. 

19.  A  load  of  wood  is  12  feet  long  and  3  feet  wide,  how  high  must 
it  be  to  make  a  cord  ?  Ans.  Sift.  high. 

20.  How  manv  tons  of  round  timber  in  622080  cu.  in.1 

21.  A  cellar  wall,  32//.  by  Uft.  is  6//.  high  and  \{ft.  thick.  How 
much  did  it  cost  at  $1.25  a  perch?  Ans.  $50,909  4- . 

22.  Reduce  16936  links  to  miles.  Ans.  2mi.  9ch.  36/. 

23.  In  161384  inches,  how  many  miles  ? 

24.  How  many  beer  gallons  are  there  in  166/.  Igal.  2qt.,  wine 
iDeasure  ?  Ans.  27^. 

25.  In  5832000  square  inches,  how  many  roods  ? 

26.  Reduce  20937  minutes  to  signs.  Ans.  US.  IS^  57'. 

27.  Change  16/6.  'Soz.  Ipurt.  Igr.  Troy  weight,  to  Avoirdupois 
weight.  Ans.  13/6.  6oz. 
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28.  A  ship,  during  3  days'  storm  at  sea,  changed  her  latitude  412 
geographical  miles ;  how  many  degrees  and  minutes  did  she  change  ? 

29.  How  many  acres  of  land  can  be  purchased  in  the  city  of  Mont- 
real for  $147500,  at  65  cts.  a  square  foot?  An^.  5 A.  3'Sper.  I5sq,  yd. 
Zsq.  ft.  n^^^^sq.  in. 

30.  In  13360128  drams,  how  many  tons? 

22T.  Case  IT. —  To  reduce  a  denominate  fraction  from  a 
lower  to  a  higher  denomination, 

Ex.  Heduce  f  of  a  farthing  to  the  fraction  of  a  £. 

OPERATION.  Analysis.— There  are  4/ar.  in 

fgy  £  \d.,  therefore  i  of  the  number  of 

Mill  1  farthings  equals  the  number  of 

_X-X    —   Xr-  =  /TTTTv  '^'**'  peftce.     There  are  \2d.  in  U., 

9  H  12         20         21b0  therefore  ^  of  the  number  of 

pence  equals  the  number  of  shil- 
lings. There  are  20«.  in  ,£1,  therefore  i  of  the  number  of  shillings  equals 
the  number  of  £.    Hence  |/ar.  =fx|-X-^x^=  ^^  of  a  £. 

228.  Rule. — Divide  the  fraction  hy  the  numbers  in  thescale^ 
successively  J  hetween  the  given  and  the  required  denomination, 

examples  for  practice. 

What  part  of 

1.  a  pound  Troy  is  f  of  a  grain?  Ans.  ^^j^6. 

2.  a  pound  i?  f  of  a  scruple  ? 

3.  a  rod  is  |  of  a  foot  ?  Ans.  -^rd^ 

4.  a  mile  is  f  of  a  rod  ? 

5.  a  hundred-weight  is  f  of  an  ounce  ?  Ans.  -^^cwt, 
€.  an  hour  is  ^  of  20  seconds  ? 
«7.  an  acre  is  f  of  a  square  foot  ?  Ans.  g^^g^A 

8.  3  hhd.  is  f  of  a  quart  ? 

9.  4  days  is  |  of  a  minute?  Ans.  Ywfu 

10.  a  cord  of  wood  is  a  pile  Tr^ft.  long,  2ft.  high,  and  3\ft.  wide? 

11.  a  rod  is  2|  of  ^  of  an  inch?  Ans.  -g^. 

12.  an  acre  is  -^^  <^^^t7  of  9^  square  rods? 

13.  Reduce  9.312/ar.  to  the  decimal  of  a  £.  Ans.  £0.0097 

14.  Reduce  517.44/iJ.  to  the  decimal  of  a  mile. 

229.  Case  III. — To  reduce  a  compound  number  to  a  fraction 

of  a  higher  denomination. 

Ex.  Reduce  8s.  6^.  2far.  to  the  fraction  of  a  £. 

OPERATION.  Analysis. — By  reduction  of  denom- 

8...  6rf.  2/ar.  =  410/ar.      41  ^  ^^^  ""^,''7  (2^^)'  7«  f  J  8-  If- 

•^  ^         =  — £.  2/ar.  =  410/ar.,  and  that  £1  =  960 

1«^  =  960/ar.       96  far,  One  farthing  is  ^  of  a  £,  and 

4lO/ar.  =  4lOUmes^j  =  |ig  = 

iJofa£. 
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J^SO.  Rule. — Reduce  the  given  number  to  its  lowest  denomi- 
n'ttiou  for  fhr  numerator,  and  a  unit  of  the  required  denomination 
to  the  same  denomination  for .  the  denominator  of  the  required 
fraction. 

EXAMPLES   FOR  PRACTICE. 

What  part  of 

1.  a  £  is  10s.  lOrf.?  Ans.\l, 

2.  a  ton  is  icwt.  '6qr.  I2lb.  ?  Ans.  ^^^^. 

3.  an  acre  is  2R.  lOper.  ? 

4.  a  mile  is  Ifur.  Vlrd.  ^yd.  2ft.  ?  Ans.  fg®. 

5.  a  hogshead  of  wine  is  li^gaL.  2qt.  ? 

6.  a  square  rod  is  144/if.  Vd^jin.  ?  Ans.  ^. 

7.  2cwt.  Sqr.  is  Icwt.  2qr.  2U/6.  ? 

8.  HO  days  is  Sda.  17 h.  20«iiw.  ?  Ans.  ^-l-. 

9.  a  bushel  is  If  pecks? 

10.  a  pound  Troy  is  iOo^;.  I3pwt.  Sgr.  ?  , 

S31.  Case  IV. — To  reduce  a  compound  numher  to  a  decimal 
of  a  higher  denomination. 

Ex.  Reduce  12s.  ^d.  Zfar,  to  the  decimal  of  a  pound. 

OPERATION.  Analysis.— Since  there  are  4  farthings 

^  nfi//7r  ^^  ■^^*'  ^  °^^^®  number  of  farthings  equals 

J  the  number  of  pence,    i  of  3  ==  0.75^. 

9.7500^.  ^vhich  added  to  9rf.  =  9.75rf.    There  are 

12.81250s.  12</.  in  Is.,  therefore,  ^  of  the  number  of 

0  640625£     Ans  pence  equals  the  number  of  shillings,     i 

of  y.76rf.=0.8125«.  which  added  to  12«.== 

-A      lo      n^o/-  o^^^^  1 2. 8125*.  There  are  20s.  in  £1,  therefore, 

Or.  12s.  9rf.  3/ar.  =  615/ar.         ^^  ^f  the  number  of  shillings  equals  the 

^^       «.  ..«.«r  ^^^/^^-        number  of   pounds,     i     ot   12.8125.= 

%\%  =  £0.640625,  Ans.  XO.640625.    Hence,  th^f 

^3!S.  E.ULE. — Divide  the  lowest  denomination  given  hy  that 
numher  in  the  scale  which  will  reduce  it  to  the  next  higher  denom- 
ination, and  annex  the  quotient  as  a  decimal  to  that  higher.  Pro- 
ceed in  the  same  manner  until  the  ivhole  is  reduced  to  the  denom- 
ination required.     Or, 

Reduce  the  given  numher  to  a  fraction  of  the  required  denomi- 
nation, and  reduce  this  fraction  to  a  decimal. 

EXAMPLES   FOR  PRACTICE. 

What  decimal  part  of 

1.  a  gallon  is  '6qt.  \pt.  2gi.  ?  Ans.  0.9376g-a/. 

2.  a  week  is  5da.  9h.  46mm.  48.sec.  ? 

.^.  a  mile  is  ofur.  35rd.  2yd.  2ft.  9rn.  ?  .4ns.  0,73603219 -f  »ni. 
'    4.  a  bushel  is  '6pk.  6qt.  Ipt.  ? 
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5.  a  pound  Troy  is  lOoz.  \2ptfft.  I8gr.  ?         Ans.  0.886458^6. 

6.  a  fathom  is  3|/if.  ? 

7.  a  ton  is  ]6cwt.  Sqr.  16.45/6.  ?  Ans.  0.8857257'. 

8.  1^  bushels  is  0.45  of  a  peck? 

9.  Reduce  1 2  T.  ^cwt.  2gr.  20/6.  to  hundred-weights  and  the  decimal 
of  a  hundred-weight.  Ans.  243.7. 

10.  Reduce  to  the  decimal  of  a  pound,  19s.  11  |rf.,   16s.  9\d.,   and 
17s.  5U.,  and  find  their  sum.  Ans.  £2.710416  4- . 


REDUCTION  OF  THE  OLD  CANADIAN  CURRENCY 
TO  THE  NEW  OR  DECIMAL  CURRENCY. 

Ea:.  Reduce  £72  13  9|  to  cents. 


OPERATION. 


£72  X  400 

13s.  X     20 

=  39/ar.  x  5  -f 

£72  13  9|  = 

or  $290.76^,  Ans. 


12 


=  28800  cents. 
=      260       " 


29076J 


Analysis. — We  multiply 
£72  by  400,  because  each 
pound  is  equal  to  4  dollars 
or  400  cents ;  next  we  mul- 
tiply 13,  the  number  of  shil- 
lings, by  20,  because  each 
shilling  is  equal  to  20  cents  ; 
lastly,  we  multiply  the  num- 
ber of  farthings  in  the  peace 
the  remainder  by  12,  because  each  farthing  is 

to  Y^2^  of  a  cent,  is  evident  from  the  fact  that  48 
equal  to  20  cents ;  or  12  farthings  equal  6  cents, 
a  cent.    Hence,  the  following 


and  farthings  by  5,  and  divide 
equal  to  5   of  a  cent. 

That  each  farthinsr  is  equal 
farthings  (.or  one  shilling)  are 
and  one  farthing  equals   5   of 

233.  Rule. — I.  Multiply  iJie  pounds  ly  400,  the  shillings 
by  20,  and  take  five-twelfths  of  the  number  expressing  how  many 
farthings  there  are  in  the  given  pence  and  farthings. 

II.  Add  the  three  results  together,  and  their  sum  will  he  the 
number  of  cents  required. 

III.  Consider  the  last  two  figures  as  cents,  and  the  result  will 
be  dollars  and  cents. 

EXAMPLES   FOR  PRACTICE. 


How  many  dollars  and  cents  in 


5  ;    Ans.  $16.62^. 


4    3     11*? 
27  16     Si 
27  16  lU?  Ans,  $111.38|. 
69  15     6    ? 

Ans.  $2.94^. 


0  14    8^? 
77  19    4^? 

17  16     5|? 

18  18  10^? 
9     3     5^? 


Ans.  $71.29^. 
Ans.  $36.69|. 


10.  £16    6     2?    Ans.  $65.23i. 

11.  97    3  lU? 

12.  46  17    7|?  ilns.  $187.52^. 

13.  121     0    7   ? 

14.  12    9  11    ?    Ans.  $49.98i. 

15.  1  12     9^? 

16.  173  13    4   ?  ilns.  $694.66'! 
17     91     8     8    ? 

is!    19  11    4|?  ilTW.  |78.27f|. 


142 


ADDITION   OF   COMPODITD    NtTMBERS. 


REDUCTION  OF  THE  DECIMAL  CURRENCY  TO  THE 
OLD  CANADIAN  CURRENCY. 

Ex.  Reduce  $246,88  to  the  old  Canadian  currency. 


OPERATION, 


4)  246.88 

£61.72 

20 


14.40s. 
12 

4 


3.20/ar. 
Arts.  £61  14  4: 


+  1^  =  Uar. 


Analysis.— We  divide  246.88  by  4, 
the  nuraber  of  dollars  in  a  pound,  and 
the  result  is  £61  and  72  hundredths  of  a 
pound.  We  multiply  72  by  20  (224), 
the  number  of  shillings  in  a  pound,  and 
the  result  is  149.  and  40  hundredths  of 
a  shilling.  Again,  we  multiply  40  by 
12,  the  number  of  pence  in  a  shilling, 
and  the  result  is  4c(.  and  80  hundredths 
of  a  penny.  Lastly,  we  multiply  80  by 
4,  the  number  of  farthings  in  a  penny, 
and  the  result  is  3/ar.  and  20  hundredths 
or  1  of  a  farthing.    Hence,  the 


!S34.  Rule. — Divide  the  given  number  hy  4,  and  the  quotient 
will  he  pounds  and  decimals  of  a  pound.     Then  proceed  as  in 


No.  224. 


EXAMPLES   FOR   PRACTICE. 


Reduce  to  the  old  Canadian  currency : — 


1. 

$162..S0  = 

Ans. 

£40 

2. 

716.12 

3. 

891.37  = 

Ans. 

97 

4. 

537.37^ 

5. 

82.19  = 

Ans. 

20 

6. 

207.16 

7. 

669. 09^  = 

Ans. 

142 

8. 

17.35^ 

9. 

924.08  = 

Ans. 

231 

11     6 


16  10^ 
10  llf 
5     51^ 


0     44 


10.1319.13^: 

11.  933.04^ 

12.  601.53 

13.  293.17 


Ans.  £79  15    8^ 


Ans  150    7 


9  9 


14.  39.06^=  Ans,       9  15 

15.  436.99" 

16.  152.18^=  Ans.     38     0  11  ^ 

17.  846.071 

18.  719.11=    Ans.  179  15    6| 
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2S5.  Addition,  Subtraction,  Multiplication,  and  Division  of 

Denominate  Numbers  are  performed  by  the  same  general  methods, 
as  are  employed  for  like  operations  in  Abstract  Numbers.  The 
only  difference  arises  from  varying,  instead  of  uniform  scales. 

Ex.  1.  What  is  the  sum  of  £5  10s.  U.,  £6  16s.  \U.,  £8  15s.  6e?., 
and  £4  13s.  U.  ? 

Analysis. — Having  written  units  of  the  same  denomina- 
tion in  the  same  column,  we  find  the  sum  of  pence  in  tho 
right-hand  column  to  be  29  pence  =  2».  bd.  We  write  th© 
bd.  under  the  column  of  pence,  and  carry  the  2».  to  the  col- 
umn of  shillings ;  the  sum  of  which  is  66».  =  £2  16*. 
Having  written  the  16«.  under  the  column  of  shillings,  w© 
carry  the  £2  to  the  column  of  pounds,  and  find  tho  entixci 
amount  sought  to  be  £25  16«.  bd. 
16       6  * 


OPERATION. 

£ 

s. 

d. 

5 

10 

4 

6 

16 

10 

8 

15 

6 

4 

13 

9 

ADDITION    OP   COMPOUND   NUMBERS.  14S 

Ex.  2.  Add  ^  of  a  £  to  f  of  a  shilling. 

OPERATION.  Analysis. — We  first  find  the  value  of 

,  each  fraction  in  integers  of  less  denom- 

^7^  of  a  i  =     ys.  4d.      ^  inations  (221),  and  then  add  the  resuU- 

^   of  a  S.  =     Os.  8d.   2y jhr.  ing  or  equivalent  compound  numbers. 

j^j^g    10s.   Qd.  2^  far.  ^^'  ^^  ™^y  reduce  the  given  fractions 

^•^      *  to  fractions  of  the  same  denomination 

^      Or  (219)»  t^s°  ^^^  them,  and  find  the  val- 

^' g     -  ue  of  their  sum  in  lower  denominatious» 

y    X   iZTT  —  IT^**  Henoe,  the  following  . 

|^£  =  10s.  Orf.  2^ far. 

S36.  Rule. — I.  If  any  of  the  numbers  are  denominate  frao 
tioTis,  or  if  any  of  the  denominations  are  mixed  numbers^  reduce 
the  fractions  to  integers  of  lower  denominations. 

II.  Write  the  numbers  so  that  units  of  the  same  denominations 
will  Hand  in  the  same  column. 

III.  Beginning  with  the  lowest  denomination,  add  as  in  simple 
numbers^  carrying  to  each  succeeding  denomination  one  for  as 
many  units  as  it  takes  of  the  denomination  added,  to  make  one  of 
the  next  higher  denomination. 

EXAMPLES   FOR  PRACTICE. 
(1-)  (2.) 

T.  cwt.  qr.  lb.  oz.  dr.  yr.    da.    h.  min.  sec. 

71     19     3  27  U     13  '^       -----     - 

14  13  2  15  15  15 

14  13  1  11  13  12 

11  17  3  16  15  11 

13  18  2  13  11  13 


12 

10 

13 

42 

27 

16 

102 

18 

24 

36 

19 

8 

21 

54 

57 

23 

13 

19 

49 

48 

29 

18 

23 

58 

56 

127   3  2  11   8   0 

(3.)  (4.) 


deg. 

mi.fur.rd. 

ft.    in. 

A. 

R. 

per. 

sq.  yd.  sq.ft. 

18 

19  7  15 

11   1 

140 

3 

17 

27   6 

61 

47  6  39 

10  11 

320 

1 

30 

14   2 

78 

32  5  14 

9   9 

111 

7 

3 

17 

59  7  36 

16  10 

214 

2 

15 

22   7 

28 

56  1  30 

16   1 

100 

3 

6   1 

205 

8i  5  17 

14^  8 

25 

1 

36 

8 

i=4 

^=6 

104 

2 

9 

1   4 

205  9   1  17  15 


5.  What  is  the  sum  of  20Z6.  ^oz.  I9pwt.  23^^.,   10Z6.  loz.  I5pwt, 
LVr.,  Uoz.  Sgr.,  and  lib.  Qoz.  Upwt.  21  gr.l  Ans.  34/6.  loz.  Upwt, 
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6.  Find  the  sum  of  81  ft)  lis  65  l3  l^g-r.,  75tb  lOs  75  23  i3gr.. 
Ulh  95  75  13  12^r.,  37tb  8s  I5  la  Ugr.,  61ft)  lis  35  23  3gr. 

Ans.  272ft)  4S  85  \^gr. 

7.  Add  I91sq.  yd.  4sq.ft.  I04\sq.m.,  I22sq.  yd.  2sq.fL  21lsq.in.y 
5sq.  yd.  8sq.  ft.  2|s^.  m.,  and  2^Msq.  yd.  laq.  ft.  M^lsq.  in. 

Ans.  568.S9.  yd.  Asq.ft.  Il8.825sq'.  in. 

8.  What  is  the  sum  of  17wi.  5/wr.  8cA.  ?,rd.  24/.,  I6mi.  H/wr.  Ich, 
\rd.  21/.,  47w/.  Ifur.  9ch.  Srd.  19/.,  19mt.  e/ur.  ^ch.  \rd.  16/., 
31mt.  Ifur.  \ch.  20/.?  Ans.  133mi.  Ifur.  4ch. 

9.  Add  3S.  22^  50',  24:°  36'  25.7",  17'  18.2",  IS.  3°  12'  15.5", 
12°  36'  17.8",  and  57.3".  Ans.  6S.  3«  33'  14.5". 

10.  Find  the  sum  of  y\  of  a  mile,  f  of  a  mile,  y\  of  a  furlong,  and 
^  of  a  yard.  Ans.  &fur.  29rd.  Syd.  Ift.  0\^in. 

11.  Add  |-  of  a  ton  to  ^j  of  a  cwt. 

12.  Add  ySg.  of  a  week  to  ^  of  a  day.  Ans.  2da.  9/t.  18 win. 

13.  What  is  the  sum  of  ^  of  an  acre  and  f  of  a  rood  ? 

Ans.  3/J.  10 sq.  rd.  Ssq.  yd.  bsq.ft.  \U}sq.  in. 

14.  Find  the  sum  of  i  of  a  cwt.,  8|lb.,  and  3^z.  by  long  ton  table. 

15.  A  farmer  received  60cts.  abushel  for  4  loads  of  corn;  the  first  con- 
tained 42.4bu. ;  the  second,  28661b. ;  the  third,  36|bu. ;  and  the  fourth, 
39bu.  291b.  How  much  did  he  receive  for  the  whole?  Ans.  $101.90+  . 

16.  Add  I  of  a  yard,  f  of  a  yard,  and  j\  of  a  quarter. 

SUBTRACTION  OF  COMPOUND  NUxMBERS. 

Ex.  1.  From  £35  6s.  lOrf.  Ifar.  take  £14  15s.  M.  Zfar. 

Analysis.— Writing  the  subtrahend  un- 
der the  minuend,  placing  units  of  the  same 
denomination  under  each  other,  we  begin 
at  the  right-hand ;  since  we  cannot  take 
3/ar.  from  1/ar.,  we  add  \d.  or  4/ar.  to 
ifar.,  making  bfar.  ;  and  taking  Zfar. 
from  \far.,  we  write  the  remainder,  2/ar., 
underneath  the  column  of  farthings.  Hav- 
ing added  \d.  or  4far.  to  the  minuend,  we  now  add  \d.  to  the  8  in  the  subtrahend, 
making  9rf.;  and  9c/.  from  10c?.  leaves  Irf.,  which  we  write  in  the  remainder. 
Next,  as  we  cannot  take  15».  from  6s.,  we  add  £1  or  20».  to  6«.,  making  26«.,  and 
taking  I5s.  from  26»,,  we  write  the  remainder,  1 !».,  under  the  denomination  of 
shillings.  Adding  £1  to  £14,  we  subtract  £15  from  £35,  as  in  simple  numbers, 
ai.d  write  the  remainder,  £20,  under  the  column  of  £. 

E.v.  2.  From  f  of  a  mile  subtract  |-  of  a  furlong. 

OPERATION.  ANALYsrs.-rWe  perform  th« 

«;^»*        Af  ^    IT   ^    A..^    t\r*  Af\'^  same  reduction  as  in  addition  of 

fmi.  =4>r.   17r<^.  4yd.  Oft.  lOzn.  denominate  fractions,  (234),  and 

^fur.  —            22        4        2         If  then  subtract  the  less  value  from 

Ans.  3          34        4^      1         ^  the  greater. 

Or.  |m£.  X  8  =  ^^fur. 
V  -  f  =  W  - 
3/«r.  Urd.  4\yd.  Ift.  S^in. 


From 
Take 

OPERATION. 

£     s.  d.  far. 
35   6  10  1 
14  15   8  3 

Rem. 

20  11   1  2 
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237.  Rule. — 1/  Write  the  subtrahend  under  the  minuend,  so 
ihtt  units  of  the  sanyk  denomination  shall  stand  under  each  other. 

II.  Beginning  at  the  right-hand,  subtract  each  denomination 
separateh/,  as  in  simple  numbers. 

III.  If  any  term  of  the  minuend  is  less  than  the  corresponding 
term  of  the  subtrahend,  add  to  that  term  as  many  units  as  are 
required  of  that  denomination  to  make  one  of  the  next  higher, 
<indfrom  the  sum  taJce  the  term  of  the  subtrahend,  and  add  1  to 
ihe  next  term  of  the  subtrahend  before  subtracting. 

IV.  Proceed  in  like  manner  with  each  denomination. 


EXAMPLES   FOR   PRACTICE. 


(1.) 


(2.) 

ft) 

s 

5 

3 

gr. 

15 

7 

3 

1 

14 

11 

9 

7 

2 

19 

71  cwt.  qr.  lb.  oz.  dr. 

71  18  1  13  1  13 

19  19  2  16  8   5 

51  18  2  21  9   8  3  9  3  1  15 

(3.)  (4.) 

deg.  mi.  fur.  rd.  yd.  ft.  in. 


95   3   7 

18  17   1 

31  1  1 
39.  1  2 

3 

7 

76  55^  5 
■    ^=1 

31  4^  1 
13  1  2 

8 
6 

A.  R. 

96  1 
89  3 

13 

17 

ft.       in. 
100   113 
200   117 

6  1 

35 

17U  140 
\=   36 

6  1 

md. 

35 
Ans 

172    32 
.  £10  35.  5i 

12 

5.  From  £23  185.  V^d.  take  £13  14; 

6.  From  71/6.  Zoz.  Vlpwt.  \bgr.  take  16/6.  lOoz.  17;?z^;/.  20gr. 

7.  Subtract  3ft)  83  23  23  iSg^r.  from  lOft  73  45  Is  U^gr. 

S.  From  171 T,  ^hhd.  8gaL  Iqt.  Ipt.  Igi.  take  9971  Ihhd.  \9gaL 
Zqt.  Ipt.  Sgi.  Ans.  7271  Ihhd.  5] gal.  Iqt.  Ipt.  2gi. 

9.  From  5QA.  IR.  I9p.  U9ft.  UQin.  take  11  A.  3R.  13p.  127//. 
113m.  Ans.  38.4.  2R.  5p.  2Uft.  3.3m. 

10.  From  16m.  Ifur.  ISrd.  3ft.  lin.  take  9mi.  Ifur.  I9rd.  16//. 
8/71.  Ans.  67m.  Ifur.  o6rd.  2ft.  llin. 

1 1 .  From  f  of  a  bushel  take  f|  of  a  peck.       Ans.  Ipk.  4qt.  \pt. 

12.  Prom  f  of  a  week  take  |  of  a  day.  Ans.  4da.  '6h. 

13.  Subtract  f  of  9c7i'/.  from  {^  of  5  tons.        » 

14.  From  5^66/.  take  |-  of  a  hogshead.       Ans.  4hbl.  Wgal.  \qt. 

15.  Subtract  0.659  week  from  2  weeks  3|  days. 

16.  From  a  hogshead  of  sirup  containing  100  gallons,  -^of  it  leaked 
out,  and  'I  of  the  remainder  was  sold  j  what  quantity  still  remained 
for  sale?  Ans,  2igal.  Oqt.  If^/. 
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PRACTICAL  PROBLEMS  IN  COMPOUND  ADDITION  AND- 
SUBTRACTION. 

1.  I  bad  lOA.  3R.  lOper.  of  land;  and  I  have  sold  two  house-lot?,. 
one  containing  I  A.  IR.  I'^per.,  the  other  2  A.  2R.  bper. ;  how  much 
have  I  remaining? 

2.  An  excavation  58/^  long  37/iJ.  wide,  and  ^ft.  deep  is  to  be  made 
for  a  cellar;  after  471cm.  yd.  IGcu.fl.  972cw.  in.  of  earth  have  been 
removed,  how  much  still  remains  to  be  taken  out? 

3.  Bought  a  hogshead  of  sugar  weighing  ^civt.  Zqr.  21/6.;  sold 
John  \civt.  2qr.  15/6. ;  to  Bernard  2cwl.  3yr.  24/6. ;  and  to  Tiiomas 
3€Wt.  \qr.  15/6.  ;  how  much  remains  unsold  ?     Ans.  Icwt.  Zqr.  \llb. 

4.  Joseph  and  Henry  start  from  two  places  120  miles  apart,  and 
travel  toward  each  other ;  after  Joseph  travels  f ,  and  Henry  f-,  of  the 
distance,  how  far  are  they  apart?  Ans.  A\wi.  Ifur.  ^rd.  8/7.  7f  tn. 

5.  A  man  agrees  to  build  136  rd.  and  15^7.  of  stone  fence;  at  one 
time,  he  builds  ZGrd.  2ft. ;  at  another  time,  56rd.  3/t. ;  and  at  an- 
other time,  lOrd.  [ft.    How  much  still  remains  to  be  built? 

6.  A  merchant  sold  goods  to  the  amount  of  £397  18s.  6.^^. ;  and 
received  in  payment  £199  19s.  I0%d.  ;  how  much  remains  due  ? 

7.  A  hogshead  of  wine,  lost  by  leakage,  on  an  average,  for  5  years, 
including  two  leap  years,  one  gill  of  wine  a  day;  how  much  re- 
mained? A71S.  5gal.  'Sqt.  Ipt.  \gi. 

8.  Suppose  a  person  was  born  February  29,  1792:  how  maay 
anniversaries  of  his  birthday  will  he  have  had  on  Feb.  29,  1844? 

9.  How  long  has  a  note  to  run,  dated  April  23,  1870,  and  n)ade 
payable  Dec.  9,  1874?  Ans.4yr.  Tmo.  lijda. 

10.  From  a  mass  of  silver  weighing  1061b.,  a  goldsmith  made  36 
Fpoons,  weighing  5/6.  llo^r.  12^?^'/.  logr. ;  a  tankard,  3/6.  Ooz.  l?>pwt. 
14g-r. ;  a  vase,  7/6.  lloz.  iipwt.  23gr.;  how  much  unwrougiit  silver 
remains?  Ans.  88/6.  lloz.  I8pwt.  2Qgr. 

11.  From  a  pile  of  wood  containing  423  cords,  I  sold  at  one  time, 
56C.  112cM.//. ;  at  another  time,  97C.  ll'Scu.  ft. ;  at  another  time,. 
126C.  97cM.  //.     How  many  cords  remain  unsold  ? 

12.  Suppose  a  note  given  Sept.  10,  1856,  to  be  paidMarclio,  1863. 
How  long  was  the  note  on  interest,  if  we  count  30  days  to  tlie  montli  ? 
How  long,  if  the  time  is  computed  by  days  ? 

Ans.  1st.  llyr.  onio.  2oda. ;  2nd.  4135  days. 

MULTIPLICATION  OP  COMPOUND  NUMBERS,. 

Ex.  I.  Multiply  £8  9s.  5d.  by  6.  • 

OPERATION.  -     Analysis. — 6  times  5rf.  are  oOd.  =  2s.  &cl.    We 

»                      ,  write  the  6d.  under  the  pence,  and  add  the  2s.  with 

— '          *•         ^'  the  product  of  shillings.     6  times  9s.  are  64-j.  and 

8          9          5  28.,  are  56s.  =  £2  16s.    We  write  the  16s.  under 

6  the  shillings  and  add   the  £2  with  the  product  of 

o  jj: TT- -Tj  pounds.    6  times  £8  are  £48,  and  £2  =  £51)  which 

AOU      lOS.        oa.  we  write  under  pounds.    Therefore  6  times  £8  9». 
6c^.  =  £50  16«.  6c/. 
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255S.  RriLF. — T.  Write  the  multiplier  under  the  lowest  denom- 
iwition  of  thf  multiplicand. 

TI.  Midtiplij  as  in  simple  numbers,  and  carry  as  in  addition 
/'  cinnponvd  numbers. 

XoTES. — 1.  When  the  multiplier  is  large,  and  is  a  composite  number,  it  is  ad- 
visnble  to  multiply  by  the  component  factors. 

2.  When  the  multiplier  is  large,  and  is  no*  a  composite  number,  it  may  be  re- 
I'ved  into  any  convenient  parts,  and  multiplication  made  by  these  several  parts. 

Ex.  2.  What  will  45  yards  of  cloth  cost,  at  £2  3s.  6rf.  per  yard  ? 

OPERATION.  Analysis. —We  find  the num- 

-                    ,  ber  45  equal  to  the  product  of  5 

-^          S.       a.  and   9 ;  we   therefore  multiply 

2         8         6  =  price  of  I  yard.  the  price  of  1  yard  by  5,  and 

5  then  that  product  by  9 ;  and  the 

r^ n; p.            .         ^_         J  last  product  is  the  answer.  Hence 

10       17         b  =  price  of  o  yards.  ^^xq 

9 

£  'J  7       1 7.'?.      &d.  =  price  of  45  yds. 

t53^.  Rule. — When  the  multiplier  is  a  composite  number, 

riudtiply  by  its  factors  in  succession.  ^ 

i:.i\  3.  What  cost  643  barrels  of  flour,  at  £2  5s.  7d.  per  bbl.  ? 

OPERATIOX. 

£    s.    d-  £     s.    d. 

I  bl.l.    =       25     7,   x3=         6     16     9  =  value  of      3  bbl. 
10 

10  bbl.    =     22  15  10,   X   4  =       91       3     4  =  value  of  40  bbl. 
10 


100  bbl.    -  227  18     4,   X   6  =  13G7     10    .0  =  value  of  600  bbl. 
Ans.     1465     10     1  =  value  of  643  bbl. 

Analysis. — Since  643  is  not  a  composite  number,  we  cannot  resolve  it  into 
factors;  but  we  may  separate  it  into  parts,  and  find  the  value  of  each  part  sep- 
arately :  thu?,  643  =  600  -f-  40  -f-  3.  In  the  operation,  we  first  multiply  by  lU, 
and  obtain  the  value  of  10  barrels,  and  this  product  we  multiply  by  10,  and  obtain 
the  value  of  100  barrels.  Then,  to  find  the  value  of  600  barrels,  we  multiply  the 
last  product  by  6  ;  and  to  find  the  value  of  40  barrels,  we  multiply  the  value  of 
iO  barrels  by  4j  and  to  find  the  value  of  3  barrels,  we  multiply  the  value  of  1 
barrel  by  3.  Adding  the  several  products,  we  obtain  £1465  lOs.  \d.  for  the 
answer.     Hence  the 

S40.  Rule. — When  the  multiplier  is  not  a  composite  num- 
ber, resoloe  il  into  any  convenient  parts,  as  of  units,  tens,  etc., 
multiply  by  these  several  parts,  and  add  together  the  products  thus 
obtained  for  (he  required  result. 
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EXAMPLES   FOR   PRACTICE. 

(1.) 

(2.) 

(3.) 

cwt.  qr.  lb. 
18     3     17 

oz. 

10 

0 

lb.  oz.  pwt.  gr. 

32      8     17     12 

8 

fb       S       5      3 

38     10     5     2 

14 
11 

113     2      5. 

12 

261  11   .   0       0 

427  10     0     2 

14 

(4.) 

(5.) 

(6.) 

mi.  fur.  rd. 
U      6     36 

ft- 

14 

9 

A.    R.     p.  sq.yd. 
7       1       33       21 

sq.ft. 
7 
6 

des".  mi.  fur. 
18     12       6 

rd. 

18 
8 

reqmre  8yd.  \qr.  Sna.1  Ans.  &7yd.  2qr. 

8.  A  man  gives  each  of  his  9  sons  23^1.  3R.  19|^.,  what  do  thev 
all  receive?  Ans.  2UA.  ?>R.  Up.  ' 

9.  How  long  will  it  take  a  man  to  saw  eleven  cords  of  wood,  if  it 
lake  him  8^.  45min.  50sec.,  to  saw  1  cord  ? 

10.  If  1  share  in  a  certain  stock  be  valued  at  £13  8s.  9^c?.,  what 
is  the  vafue  of  96  shares?  Ans.  £1290  4s.'  0^. 

11.  If  a  family  consume  VIgal.  3qt.  \pt.  of  molasses  in  one  week, 
what  quantity  will  they  consume  iu  1  year? 

12.  If  a  man  be  Ida.  5h.  17 min.  19sec.  in  walking  1  degree,  how 
long  would  it  take  him  to  walk  round  the  earth,  allowing  365^  days 
to  a  year?  Ans.  2y.  ^Sda.  197i.  dimin. 

13.  What  will  be  the  value  of  I  dozen  gold  cups,  each  cup  weigh- 
ing 902;.  I3pwt.  8gr.,  at  $212.38  a  poun^? 

14.  If  a  ship  sails  3^  24'  10"  per  day,  how  far  will  she  sail  in 
GO  days?  ^ns.  204'' 10'. 

15.  One  ton  of  copper  ore  will  buy  177^.  Hcwt.  Sqr.  ISlbj  lAoz.  o\ 
iron  ore  ;  how  much  will  451  tons  buy  ? 

16.  If  $80  will  .buy  iA.  3R.  2Qper.  20sq.  yd.  Ssq.ft.  of  land,  how 
much  will  $4800  buy?  Ans.  295A  lOs^.  yd. 

17.  Ifl  cask  of  oil  contains  86g-aZ.  2qt.  \pt.,  how  much  will  100 
casks  of  the  same  size  contain? 

18.  What  is  the  cost  of  a  board  18/if.  9ira.  long,  and  2ft.  3^m.  wide, 
at  $0,053  per  foot?  Ans.  $2.277||. 

19.  Bought  17  bags  of  hops,  each  weighing  4:CWt.  'Sqr.  lib.,  at 
^'5.87^  per  cwt. ;  whar  was  the  cost  ? 

20.  What  cost  27  7:  15c2^'^.  Iqr.  Syb.  of  hemp,  at  $183.62  per 
ton  ?  A71S.  $5098.07  +  . 

21.  At  1125.75  per  acre,  what  cost  37 J-  3R.  S5rd.  ? 

22.  What  cost  the  construction  of  177/ti.  Qfur.  3Qrd.  of  railroad,  at 
$3765.60  per  mile?  Ans.  $67263.03  +  . 

23.  Bought  a  farm  containing  lUA.  3R.  SOper.,  at  $97.62^  per 
acre  ;  what  was  the  cost  of  the  farm?  Ans.  $14149.52  +  . 

24.  At  $9.25  per  cwt.,  what  cost  Idcwt.  Sqr.  14/6.  of  iron? 
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SOLVED   BY   ALIQUOT    PARTS. 
TABLE   OP   ALIQUOT  PARTS   (173). 


Parts  of  £1. 


10s.  =  4 
6s.  8d.=  | 
5s.  =  ^ 
4s..  =  i 
3s.4d.=  ^ 
23.  6d.=  ^ 

28.  =^-, 

ls.8d.=,ij 
lH.4d.  =  ,V 
ls.8d.=TV 
1^-        =A 


Parts  of  a 

Partsofls.  ^"^'^"^^^ 
281b. 


Parts  of  i 
cwt.  (1) 
of  1121b. 


56  lb.=  i 
28  lb.=  ^ 
16  lb.=  1 
U  lb.=:  i 


lb.: 


7  lb.4 
4  lb.=^V 
3.ib.=^V 
2  Ib.^J, 


6  d. 

4  d. 
3  d. 
2  d. 
l^d. 
1  d. 


14  lb.=  i 
7  lb.=  I 
4  lb.=  a- 
3^lb.=  | 
liib.=TV 


Parts  of  lib. 
Avoirdupois. 


8oz. 
4oz. 
2oz. 
loz. 


Parts  of  lib. 
Trov. 


6oz.  =  5 

4oz.  =  \ 

3oz.  =  k 

2oz.  =  I 

loz.lOp\vt.=  I 
loz.  =A 


Parts  of  loz. 
Troy. 


ipwt.Ogr.=^  6  months = 


Parts  of  i 
year. 


Parts  of  loz. 
Troy. 


lOpvvt.  Ogr.  =  ^ 
6  -    16 ''=J 


-1  ••    u  ••=  > 

3  "    8 "=  ^ 
2  "12"=| 
2  "    0  "=^V 
I   "16"=^V 

Parts  of 
1  acre. 

211.        =  ^ 
IR.        =  I 

20per.     =  i 
16per.     =3-1^ 

Parts  of 
1  rood. 

lOper.     =\ 
8per.     =i 

Parts  of  { 
month. 


15  days 

10  " 

7^  " 

6  " 

5  " 

3  " 

2  " 

1  " 


=^ 


(1)  The  aliquot  parts  of  the  short  ton  or  new  cwt.  of  lOOlb.  are  the  same  as 
the  aliquot  parts  of  $1  (p.  105). 

341.  Case  I. — Whon  the  given  price  is  :  1^  farthings  ;  2^ 
pence,  or  pence  and  farthings  ;  o^^  shillings,  shillings  and  pence, 
or  shillings,  pence  and  farthings  ;  4^  pounds,  shillings,  pence  and 
farthings. 

Ex.  Find  the  price  of  944  pens,  at  \d.  per  pen. 


944  pens  at  \d. 


OPERATION. 

944(/.  =  £3  18  8 


\d.  =  I  ond. ;  ^  of  £3  18  8  =  £1  19  4  =  price  of  944  pens  at  ^d, 

:ci.  =  ^  of  ^^.j   ^  of£l   19  4  =  £0  19  8  =     "      "     *'      "      "  4^, 

Ans.     £2  19  0  =     ^'      "     "      «      "  fcL 
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Analysis. —In  this  example,  the  price  heing  farthings,  we  multiply  the  given 
number  by  a  pennyj  but,  as  |rf.  is  not  an  even  part  of  a  penny,  we  decompose 
it  into  id.  and  Id. ;  ^d.  is  the  half  of  a  penny,  and  {d.,  the  fourth  of  a  penny,  or 
the  half  of  ^d.  We  then  take  the  j  of  £3  18  8  for  id.,  giving  for  result  £1  19  4; 
then  id.,  or  i  of  ^d.,  that  is,  one  half  of  £1  19  4  =  19s.  Srf.,  which  we  add  to 
£1  19  4;  the  sum  then  gives  £2  19  0,  for  the  answer. 

E.V.  2.  What  cost  16381b.  of  sugar,  at  8^d.  per  lb.  ? 


16381b.  at  Is. 


OPERATION. 

1638s.  =  £81  18  0 


€  d. 
2  d. 
did. 


^of  Is. 
I  of  (irf. 
k  of  2^/. 


^of£81  18  0  =  £4"0  19  0  =  price  ofl6381b.  at  6  d. 
I  of  £40  19  0  =  £13  13  0=  "  "  "  ''2d. 
4  of  £13  13  0  =  £  3     8  3=     "     ''      ''       »     jd. 

Ans.     £58     0  3=     "      ''      ''        "  S^d. 


Analysis. —The  price  beins;  pence  an<if'irtkings,  we  multiply  the  giveti  num- 
"ber  by  a  shiMin,?.  Now,  as  850^.  is  not  an  aliquot  part  of  a  shilling,  we  decom- 
pose it  into  6d  ,  2d.,  and  id.,  and  ihen  pi-oceed  as  in  the  foregoing  example. 

Ea:.  3.  Find  tlie  price  of  252  yards  of  merino,  at  3s.  9^^.  per  yd. 


OPERATION. 


252  vardsat  £1  =  £252 


3s.  4  d.  =  I-  of  £1 
Os.  5  d.  =  I  of  3s.  4d. 
Qs.Old.  =  jiyOf5rf. 

Ans. 


£42     0  0  =  price  at  3s.  4  d.  per  yd. 
5     5  0=     '*     <'  Os.  5  d.    "  '" 
0  10  6  =     "     "  Os.  Ojd.    "    " 
"  3sr9l^r  "    " 


£47   15  6  = 


Analysis. — Here,  the  price  being  shiUings,  etc.,  we  multiply  the  given  number 
by  a  pound  ;  then,  we  decompose  3«.  ^id.  into  3«.  Ad.,  bd.,  and  0|rf.,  and  pro- 
ceed as  in  the  preceJing  examples. 

Ex.  4.  What  cost  694  cvvt.  of  butter,  at  £5  11  6^  per  cwt.  ? 


OPERATION. 


694cwt.  X  £5  =  ^e 

£694 =priceof694 

cwt 

at£l           a 
"  £5           '' 

cwt 

3470    0    0=     '^    "694 

lOs.O  d.=  '^oi£\ 

347    0    0=     ''    "    '' 

"    0  10  0  " 

Is.  3  d.  =  ^s  o\  10s. 

43    7    6=    ''    "    " 

"    0    13" 

Os.  3  rf.  =  i  of  ls.3d 

8  13    6=    "    "    " 

"    0    03" 

Os.  ^id.=:l  of  Os.  3<i. 

1    8  11=    ''    ''    " 

"    0    0  0^" 
''£5  116^" 

*•  a 

Ans.    £ 

3870    9  11=     "    "    '' 

EXAMPLES   FOR  PRACTICE. 


Ansioera. 

An-noe7'9. 

s. 

d. 

£  s.    d. 

s. 

d. 

£  s.    d. 

1. 

664  X  0 

H  = 

0  13  10 

5. 

1078  X  0 

Ok  = 

1     2     5^ 

2. 

1732  X  0 

o.i  = 

3  12     2 

6. 

1683  X  0 

n 

3. 

1984  X  0 

0^ 

7. 

2142  X  0 

6|  = 

51     6    4^ 

4. 

1896  X  0 

oi  = 

2  12     8 

8. 

1053  X  0 

51  = 

23     0    84 

MULTIPLICATION   BY   ALIQUOT   PARTS. 
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s.    d. 


12. 
13. 
14. 


9.  5728 

10.  54 HO 

11.  2486 
2147 
7028 
2708 

15.  5491 

16.  4936 
ir.  4967 

18.  2522 

19.  2897 
7509 
1870 
2244 

392 


20. 
21. 
22. 
23. 
24. 
25. 
26. 


n= 

3  = 
6.^ 
3^  = 


Antwers. 

£  s.    d. 

173  0  8 
67  17  6 

31  6  21 
241  11  9 


576 
465 
425 

27.  1349 

28.  7045 

29.  2426 
1454 
3632 


6| 

n 

8|=  179  19  2 
0  10^ 
0  11 
0  10| 
0  11^ 
0  9| 

0  lU 

1  8 
1 
3 


=  115  11  10 


75  19  4A 
105  3  9' 

=  51  0  0 


30. 
,31. 

32.  6741 


•  1 

m 

8   : 

7 

7  = 


84 

5     7^ 

382 

4    4 

892 

1    2^ 

1740  6  8 
863  13  9| 


£ 
33. 1893  X  0 
34.  604  X  0 
35.2916x0 

36.  5348  X  0 

37.  3720  X  0 
38.1509x0 
39.  878x0 
40.4571x0 

41.  54x1 

42.  62  X  1 
17x4 
24x3 

472x5 
46. 1958  X  1 
47.2471  x5 
48.  972x3 
49.1077x7 
50.3714x2 

51.  1415x4 

52.  2150  X  9 
53.2175x5 

54.  7251  X  8 

55.  6494  X  6 
56.7122x9 


43. 
44. 
45. 


d. 

10^ 

6  = 


Answers. 
£     S.     d. 

248  10  5 
868  14  6 

1960  15  0 
1094  0  6 


7i 
9 

4^ 
11 

^\ 
3.^ 

8  : 

15  10 

12  3  : 

13  111 
11  10^ 

16  l-i 

17  lO.i 
7  7| 

19  bl 
13  4.V 


=  3113  19  10^ 
=   61  8  6 

=   71  6  7 
=   88  2  6 

=  3785  9  4 
=14179  18  8| 

=  8198  13  3 
=10023  18  7^ 

=21083  8  9 
=12818  18  li 

=45288  17  8.i 
=68860  16  9 


242.  Case  IL- 
tity. 


AVhen  there  is  2^  fraction  in  the  given  quan- 

2  11  per  yd. 


Ex.  Required  the  price  of  15S|  yards  of  cloth,  at  £1 

OPERATION', 

158|  yards,  at  £1  2  11 
19  15     0    =  price  of  158  yd.  at 


2s.  U.  =  £1 
5d.  =  I-  of  2s.  6(f. 
^of£l  2  11 
3  of  lis.  o^d. 

Ans 


10    = 

8|  = 


h 


£181   18     Uj 


Analysis. — In  this  proce??,  the  price  of  158  yards  is  first  found 
parts  CO. n posing  it  are  found)  according  to  the  method  of  Case  I. ; 
i  yard,  the  half  of  £1  2  11  is  taken,  and  for  {  yard,  the  half  of 
the  sum  of  all  which  parts,  is  £181  18  0^,  the  result  required. 

ANOTHER  METHOD. 

158|  yards,  at  £1  2  11. 

£158  15     0    =  price  at  £1 , 

I  19  16  10^=     <<      "     0 


2s.  6d. 
Os.  5d. 


(or  rather  the 

and  then,  for 

that  is  found : 


Gd.  =  £1 

5rf.  =  I  of  2s.  6d.   I     3     6     1|  = 
Ans.... £181  18     01  = 


2s.  ed. 
Os.  5d. 


,  per  yard. 


£1  2     11 
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Analysis.— In  this  method,  we  Srst  find  the  price  of  158|  yards,  at  jEI  per 
yard.  This  is  £158  16  0;  for  the  price  of  158  yards  is  £158,  and,  the  price  of 
a  quarter  of  a  yard  bsing  evidently  5s.  Od.,  that  of  ^  of  a  yard  is  15«.  Then,  the 
price  at  £1  per  yard  being  £158  15,  the  price  at  2s.  fid.  will  be  one  eighth  of 
this,  or  £19  16  10^;  and  the  price  at  5(/.,  one  sixth  of  the  price  at  2«.  6rf.,  or 
£3  6  1|.     The  sum  of  these  is  £181  18  Oi,  the  whole  price,  as  before. 


7.  5c 


187^ 
328  I 
208  I 

971^ 
675^ 
371 1 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


917 


63  f 

85  I 
172/^ 
176  I 
785  f. 
239  I 
375  f 

759rV 

T74  4 


EXAMPLES    FOR 

PRACTICE. 

£  s. 

d. 

£ 

s. 

d. 

1  17 

8    = 

Ans.    353 

2 

6 

0     6 

6    = 

Ans.     106 

16 

10^ 

0  13 

10 

3  15 

2    = 

Ans.  3650 

5 

7-i 

1     7 

2    = 

Ans.    917 

11 

1 

3  14 

7^ 

0     4 

8    = 

Ans.    125 

14 

2 

3     5 

9|  = 

Ans.  1630 

13 

9 

4  18 

10^ 

2     9 

4    = 

Ans.  1271 

U 

Of- 

3  18 

9    = 

Ans.    249 

12 

9 

2     7 

6 

3  15 

10    = 

Ans.    654 

16 

5 

0  11 

8    = 

Ans.    103 

2 

I 

7     6 

3| 

1  10 

10    = 

Ans.    369 

12 

3^ 

4  19 

111  = 

Ans.  1877 

7 

^ 

2  15 

H 

9  11 

6    = 

Ans.  7416 

15 

10^ 

8  19 

10^  = 

Ans.  6736 

5 

4 

243.  Case  III. — When  the  given  quantity  and  price  are 
both  of  several  denominations. 

Ex.  What  is  the  cost  of  'dAcwt. 
per  cwt.  ? 

OPERATION. 

£94  =  cost  of  94  cwt.  at  £1. 


Iqr.  \blb.  of  tobacco,   at  £5  12  6 


UcwL  X  £5  = 
10s.  Oc?.  =  £^. 
2s.  66/.  =  ^  of  10s. 
2qr.  =  ^  of  1  cwt. 
lU/6.  =  ^oVlqr. 
bib.  ^  ^  of  10/6. 

£470     0  0=  cost  of  Mcwt. 
47     0  0=     ''     '<      '' 
11    15  0    =     "     "      '^ 
2  16  3    =     "     '<  29r. 
0  11  3    =     ''     ''  10/6. 
0     5  7^-     '^     ''     5/6. 

at  £5 
-'  10s. 
"  2s.  Gd. 
at  £5  12  6 

U       ii        ii      ii 

Ii    ii      ii    a 

at  £5  12  6 

.    a     a     a  a 
ii     ii     ii   ii 
a    a    ii   n 

at  £5  12  6 

per  cwt. 

ii       a 
a       a 
ii       11 
a       ii 
a      ii 

Ans. 

■ 

£532     8  1  ^  =  cost  required 

ANOTHER    METHOD. 

£5  12  6  =  cost  of  I  cz^?/. 

£5  12  6  X  94  = 
2qr.  =  Icwt. 
lOlb.  :=  ^  of  2qr. 
5/6.  =  ^  of  10/6. 

£528  15  0   =  cost  of  94c?i'/. 
2  16  3   =     "     ''  2qr. 
0  113=     "     "  10/6. 
0     5  7i=     "     "    5/6. 

per  cwt. 

a     a 
a     a 
a     li 

Ans. . . 

£5 

32     8  1^=     "■     ''94  2  15 

per  cwt^ 

1. 

85cwt. 

2qr. 

2. 

IScwt. 

2qr. 

3. 

l9cwL 

3qr. 

4. 

U9cwt. 

Iqr. 

5. 

lUcwt. 

Sqr. 

6. 

UScwt. 

\qr. 

7. 

2S5cwt. 

Sqr. 

a. 

SiGcwt. 

\qr. 

9. 

ISlcivt. 

'^qr. 

?• 
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EXAMPLES   FOR   PRACTICE. 

7/6.  at  £0  1 7     4  per  cwt.  Ans.  £     74     3     2if. 

21/6.  at  £4  14     8    "      "  ^ws.  £  372  11     2A-+- 
14/6.  at  £4  11     6    ''      '' 

16/6.  at  £2  12     6    ''      '<  ^ns.  £  339  14     0^2^. 

8/6.  at  £4     5     8"      "  .4ns.  £  620     7    !« 
17/6.  at  £2  15     9    '^      '< 

7/6.  at  £118  10    "      "  .4ns.  £  554  19     4  +  . 

4/6.  at£l   12     7    '^      "  .4?is.  £  564  3 
3^r.  53/6.  at  £2   13     4    ''      '' 

10.  17o/ons  l^cwt.  \qr.  at  £38  13  0  per  ton.  Ans.  £6799  0     4  +  - 

11.  93o^.  Ipwt.  I'^gr.  at  £0  10  4  per  oz.  ^ns.  £     48  4  11^. 

12.  5f^yd   '^qr.  \na.  at  £0  12  8  per  yd. 

13.  8A.  ^R.  19;)(^r.  at£0   18  10  per  acre.  Ans.  £       8  7     0|  + 

14.  58or^.  Hper.  Aft.  at  £2  10  6  per  arp.  Ans.  £  148  10     6^*-. 

15.  11/1.  iR.  23/>er.  at£l  3  7^  per  acre. 

DIVISION  OF  COMPOUND  NUMBERS. 

Ea:.  1.  If  5  barrels  of  sugar  weigh  9cwt.  Iqr.  10/6.,  liow  much  wiU 
1  barrel  weigh  ? 

OPERATION.  Analysis.— One  Mih ofQcwt.islcwt.  aud4cjrf» 

„  =  lijqr.  remaining,  to  which  we   add  the   Iqr., 

-  /^^q •  Y*    in  *"*i  '^'^^^  ^^?''-  1  ^^^"^^  ^f  l^^'*-  is  3?r.  and  2 jr.  = 

^  50/6.    emainins:,  to  which  we  add  the  10/6.  and 

13      12  have  fiO/6.  1  fifth  of  60/6.  ia  12/6.    Therefore,! 

fifth  of  ycicf.  \qr.  10/6.  =  Icwt.  3qr.  12/6. 

244.  Rule. — I.  Divide  the  highest  denomination  as  in  simple 
numbers,  and  each  succeeding  denomination  in  the  same  manner ^ 
if  there  be  no  remainder. 

II.  If  there  be  a  remainder  after  dividing  any  denomination y 
reduce  it  to  the  next  lower  denomination,  adding  in  the  given  num,- 
ber  of  thdt  denomination,  if  any,  and  divide  as  before. 

III.  Proceed  m  like  manner  with  all  the  denominations.  The 
several })  trtml  quotients  will  be  the  quotient  required. 

NoTKS.— 1.  When  the  divisor  is  large,  and  is  a  composite  number,  we  may 
shorten  the  work  by  dividing  by  the  component  factors. 

2.  Wht'D  the  divisor  and  dividend  are  both  c<jmpound  numbers,  they  must  ba 
reduced  to  the  same  denominations,  and  the  division  then  is  the  same  as  in  sim- 
ple numbers. 

E.V.  2.  When  24  yards  of  silk  velvet  are  sold  for  £57  10  0,  what 
is  the  price  of  1  yard  ? 

Analysis. — 24isequalto6  X  4. 
We  therefore  divide  the  price  by 
one  of  these  factors,  and  the  quo- 
tient arising  by  the  other.  Hence> 
the 

2     7   11=  price  of    1  yard. 


OPERATION. 

£ 

s. 

d. 

6  )  57 

10 

0  =  price  of  24  yards. 

4  )     9 

11 

9  =  price  of   4  yards. 
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245.  Rule. — Divide  hy  the  factors  of  the  composite  numher 
in  succeession. 

Ex.  3.  Divide  £360  8  4  by  173. 

OPERATION.  Analysis.— We  divide  the  pounds  by  173, 

^      ^     J  and  obtain  £2  for  the  quotient,  and  j£14remain- 

1*75  \   '3a(\      <i      i    /  j?o  ing,  which  we  reduce  to  shillings,  and  add  the 

173)360      8     4    (  £2  8s. ;  and  again,  divide  by  173,  and  obtain  U.  for 

24  the  quotient.     The  remainder,  11 5».,  we  reduce 

OA  to  pence,  and  add  the  4rf  ,  and  again  divide  by 

173,  and  obtain  «rf.  for  the  quotient.     Thus,  the 

173)   288   (Is.  method  is  the  same  as  by  general  rule   (244). 

173  By  uniting  the  several  quotients,  we  obtain 

TTT  £2  1  8,  for  the  answer. 
1 15 

12 


173)  1384  {M. 
1384 

Ex.  4.  Divide  £24  3  8  by  £3  0  5^. 

OPERATION.  Analysis.— Reducing  both 

.roi    o      oj    t\r  oo.n/?  r  dividend  and  divisor  to  the 

±,1^  OS.   8d.   {)Jar.         23ilb/ar.  _  lowest  denomination  mention- 

£  3  Os,   6d.   2far.    ~   2902  far.  ~  ^d  in  either,  and  then  divid- 

ing as  in  simple  numbers,  we 
have  8  for  the  quotient. 

EXAMPLES   FOR   PaACTlCE. 

(1.)  (2.)                                               (3.) 

T.  cwt.  lb.  lb.     oz.  dr.                     hhd.  gal.  qt.  pt. 

7)  45     15    25  9)  143      5       5  12)  9     28     2 

6     10    75  15     14     13                              49     2     1 

4.  A  man  in  1  month  travels  746 wu.  5fur.,  how  far  does  he  go  in 
1  day?  Ans.  2-imi.  Ifur.  4rd. 

5.  If  21  yards  of  cloth  cost  £10  8  3,  what  is  the  price  of  1  yard? 

6.  If  35  loads  of  coal  weigh  727^.  14cz^>^.  2qr.  10/6.,  what  will  1 
load  weigh?  Ans.  IT.  \cwt.  Iqr.  6/6. 

Y.  Divide  28°  51'  27.756"  by  2.754.  Ans.  lU'^  28'  42^". 

8.  Divide  1275 A.  IR.  Y^per.  22yi.  Sft.  32m.  equally  among  32 
persons.  '  Ans.  3dA.  3R.\8per.    0yd.  6ft.    64m. 

9.  When  96  shares  of  a  certain  stock  are  valued  at  £1290  4s.  ijd., 
what  would  be  the  cost  of  1  share  ? 

10.  If  a  town  4  miles  square  be  divided  equally  into  124  farms,  how 
how  much  will  each  farm  contain?  Ans.  82A.  2R..  12|fper. 

11.  Divide  577'.  19cw;/.  42/6.  Uoz.  by  123. 

12.  If  a  man  walk  round  the  earth  in  2yr.  G8da.  \9h.  54min.,  how 
long  would  it  take  him  to  walk  1  degree,  allowing  365^  days  to  a 
jear?  Ans.  2da.  5h.  17mm.  19sec. 

13.  Divide  916m?'.  3fur.  SQrd.  10//.  6m.  by  47. 

14.  How  many  times  are  £5  10  10  contained  in  £537  10  10? 
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15.  Divide  3366u.  3pk.  iqt.  by  46w.  3pk.  2qt.  Ans.  70. 

16.  Divide  1 2 lib  8s  25  l3  4gr.  by  13|. 

17.  A  merchant  sold  to  each  of  a  certain  number  of  farmers  Qbu. 
\pk.  Iqt.  of  grass  seed,  and  to  them  all  he  sold  7l6u.  t>qt.  How  many 
farmers  were  there  ?  Ans.  \\» 

18.  Divide  3794czf.  yd.  2Qcu.ft.  709|cm.  in.  by  33|. 


LONGITUDE  AND  TIME. 

S46.  Meridians  of  Longitude  are  direct  lines  on  the  globe,  from 
the  north  pole  to  the  south  pole,  crossing  the  equator  at  right  angles. 

247.  Longitude  is  distance  on  the  globe,  east  or  west  of  a  deter- 
mined meridian.  In  the  British  Isles  and  on  this  continent,  also  gen- 
erally on  the  ocean,  the  meridian  of  Greenwich  Observatory,  England 
is  the  determined  meridian.  All  parts  of  the  earth  on  this  line  are 
considered  to  have  no  longitude. 

The  highest  longitude  any  place  on  the  earth  can  have  is  180^  east, 
or  180°  west  from  the  determined  meridian. 

24S.  The  Equator  and  parallels  of  latitude  being  circles, 
are  divided  into  360°,  called  degrees  of  Longitude. 

XoTKS. — 1.  The  earth  revolves  on  its  axis  from  west  to  east  once  in  24  hours, 
which  constitute  a  solar  day.  The  middle  of  this  day  is  12  noon.  When  the  sun 
is  directly  over  the  mi^ridian  of  a  place,  it  is  noon  at  that  place,  and  at  places 
west  of  this  meridian  the  time  is  before  noon  j  at  those  east,  the  time  is  after 
noon. 

2.  The  whole  circle  of  the  earth  =  360°  which  pass  under  the  sua  in  24  hours, 
and  in  one  hoar  passes  i  of  360°  =^  15^.  One  hour  =  60  minutes  ;  hence,  in 
*1  minute  passes  ^^  of  lo"  =  iso  _  lo  =  15'.  One  minute  =  60  seconds ; 
hence,  in  1  second  passes   1   of  16'  =  15'  =  1 '  =  15".    Hence,  the  following 

COMPARISON   OP  LONGITUDE  AND   TIME. 

15°  of  longitude         =         1  hour  of  time. 
15'  of  longitude         =         1  minute  of  time. 
15"  of  longitude        =         1  second  of  time. 

!24:0.  Rule. — I.  The  difference  of  longitude  between  two  places, 
expressed  in  degrees,  minutes,  and  seconds,  divided  iy  15  will  give 
their  difference  in  time  expressed  in  hours,  minutes,  and  seconds. 

II.  The  difference  of  time  in  two  places,  expressed  in  hours, 
minutes,  and  seconds,  multiplied  hy  15  will  give  their  difference  in 
longitude  expressed  in  degrees,  minutes,  and  seconds. 

NoTKS.— 1.  If  one  place  be  in  east,  and  the  other  in  west  longitude,  the  differ- 
ence of  longitu  le  is  found  by  adding  them ;  and,  if  the  sum  be  greater  than  180**, 
it  must  be  subtracted  from  oGO*^. 
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2.  Since  the  sun  appears  to  move  frcm  east  to  west,  when  it  is  exactly  12 
o'clock  at  one  place,  it  will  h&  past  12  o'clock  at  all  places  east,  and  before  12  at 
all  places  west.  Hence,  if  the  difference  of  time  between  two  places,  be  subtracted 
from  the  time  at  the  easterly  place,  the  result  will  be  the  time  at  the  westerly 
place;  and,  if  the  difference  be  added  to  the  time  at  the  tresieWi/ place,  the  result 
will  be  the  time  at  the  easterly  place. 

EXAMPLES   FOR  PRACTICE. 

1.  Quebec  is  in  longitude  71°  16'  west,  and  Toronto,  79°  21'  vve.st. 
When  it  is  12*p'clock  at  Toronto,  what  is  the  time  at  Quebec  ? 

OPERATION.  Analysis. — The  difference  of  longitude  ia 

Hqo   91  >  8°  6*.   Dividing  by  15  and  changing  to  time 

^^Q   ^  .J  gives  32w;t.  20«ec.  for  the  difference  of  time 

71      16  between  the  two  places ;  and,  as  Quebec  is 

15)     8°     6'  east  of  Toronto,  the  time  is  later,  and  we  add 

; the    difference   of  time,   which   gives   12A. 

0/i.  o'lmi.  20sec.  S2mi.  20sec.  the  time  at  Quebec. 

_12 

Vlh.  62mi.  20sec. 

2.  The  longitude  of  Halifax  is  63°  35'  30"  west,  and  that  of  Ottawa 
is  75*^  41'  west;  when  it  is  10  o'clock  I2min.  A.  M.  inHalifax,  what 
time  is  it  at  Ottawa? 

3.  The  longitude  of  Valparaiso  is  71^  37'  west,  and  the  longitude 
of  Rome  is  20"  30'  east;  when  it  is  11  o'clock  15 win.  A.  M.  at  Valpa- 
raiso, what  is  the  time  at  Rome  ?  Ans.  23min.  2Ssec.  past  5  P.  M. 

4.  The  longitude  of  New  Orleans  is  90^  7'  west,  of  Philadelphia, 
75°  10'  west;  what  is  the  time  at  N.  0.  when  it  is  8  o'cl.  20min, 
AOsec.  at  Philadelphia?  Ans.  1h.  2Qmin.  52sec. 

5.  When  it  is  noon  at  St.  Paul's,  Minnesota,  longitude  93°  5'  west, 
it  is  at  Bangor  Ifi.  37miw.  12sec.  P.  M. ;  what  is  the  longitude  of 
Bangor,  Maine?  •  Ans.  68°  47'  west. 

6.  The  longitude  of  Jerusalem  is  35°  32'  east,  and  the  longitude  of 
Montreal  73^  25'  west;  when  it  is  10  o'cl.  A.  M.  at  Jerusalem,  what 
time  is  it  at  Montreal  ?  Ans.  2h.  4:imin.  12.9ec.  A.  M. 

7.  The  longitude  of  Boston  is  71°  4'  9"  west,  and  when  it  is  10 
o'clock  A.  M.  in  Boston,  it  is  8  o'clock  53min.  57|sec.  in  Chicago  j 
what  is  the  longitude  of  Chicago?  Ans.  87°  34'  45". 

8.  The  longitude  of  Constantinople  is  28°  48'  east,  and  of  Kingston, 
Canada,  75°  41'  west ;  when  it  is  3  o'cl.  P.  M.  at  the  latter  place, 
what  time  is  it  at  the  former?  Ans.  9h.  5lmin.  5Gsec.  P.  M. 

9.  A  captain  at  sea  finds  by  his  chronometer  that  it  is  3A.  40w7'n. 
30sec.  P.  M.,  at  Greenwich,  when  it  is  1^.  lOmin.  4.5sec.  by  solar 
time  on  board  his  vessel:  in  what  longitude  is  the  vessel? 

Ans.  37°  26'  15"  west. 

DUODECIMALS. 

250.  Duodecimals  are  denominate  numbers,  the  denomina- 
tions of  which  increase  according  to  the  scale  of  12  ;  or  denom- 
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inate  fractions,  whose  denominators  are  1,12,  144,  1728,  etc.  In 
practice,  duodecimals  are  applied  to  the  measurement  of  extension, 
the  foot  being  taken  as  the  unit. 

TABLE. 

12  fourths,  marked  (""),  make  1  thinl,               marked  1'" 

12  thirds  "      1  second,                  "        1" 

12  seconds  "      1  prime,  or  inch,     '^        I' 

12  primes,  or  inches,  "      1  foot,                      "      ft. 

The  marks  ',  ",  '",  "",  are  called  indices. 

!3ol.   Duodecimals  are  added  and  subtracted  in   the  same 
manner  as  compound  numbers. 

MULTIPLICATION  QF  DUODECIMALS. 

Ea:.  How  many  square  feet  in  a  floor  9ft.  7'  long  and  7 ft.  9'  wide? 

OPERATION.  Analysis. — Beginning  at  the  right,  7'   X   9'  = 

„  ^     ^,  63"  =  5'  3" ;  writing  the  3"  one  place  to  the  right, 

"j^'    •  we  reserve  the  5'  to  be  added  to  the  next  product. 

7/^   9'  Then,  9/f.  x  9'  -f  5'  ^  86'  =  7ft.  2',  which  we 

1ft    2'   3"  write  in  the  places  of  feet  and  primes.'   J»Jext,  mul- 

/.-•y."   ,,  tiplying  by  7/<.,  Ave  have  7'   X   7/7.  =  49' =r  4/Y. 

'-/  1' J  writing  the  1'  in  the  place  of  primes,  we  reserve 

lift.  3'   3"  the  4/t.  to  be  added  to  the  next  product.   Then,9/V. 

X  7/'i!.  -f-  4/V.  =  67/V.,  which  we  write  in  the  place 

of  feet.    Adding  ttie  partial  products,  we  have 

74/t.  3'  3"  for  the  product  required.    Hence,  the 

252.  Rule. — I.  Write  the  several  terms  of  the  multiplier  un- 
der the  corresponding  terms  of  the  multiplicand. 

II.  Multiply  each  term  of  the  multiplicand  hy  each  term  of  the 
multiplier  separately,  beginning  with  the  lowest  denomination  in 
the  multiplicand,  and  the  highest  in  the  multiplier,  arid  lorite  the 
first  figure  of  each  partial  product  one  place  to  the  right  of  that  of 
the  preceding  product,  under  its  corresponding  denomination,  car- 
rying \  for  every  12. 

III.  Finally ,  add  the  several  partial  products  ;  their  sum  will 
he  the  required  answer. 

EXAMPLES  FOR  PRACTICE. 

1.  How  many  square  feet  in  a  piece  of  marble  \2ft.  T  long,  and 
4/7.  S'wiile?  ^ws.  53/f.  5' 9". 

2.  What  is  the  area  of  a  floor,  the  length  of  which  is  9/^  8'  II", 
and  width  3/^  7'  ?  Ans.  Sift.  10'  II"  5"'. 

3.  How  many  square  feet  in  10  boards,  each  ISft.  10'  long  and 
Ift.  8'  wide?  Ans.  313//.  10'  8". 
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4.  If  a  block  of  granite  be  Ift.  6'  long,  ?>ft.  3'  wide,  and  \ft.  W 
thick,  what  are  the  solid  contents  ?  Ans.  44/1.  8'  8". 

5.  How  niany  square  feet  of  boards  will  it  take  to  inclose  a  piece 
of  land  soft,  10m.  long,  and  60//.  8m.  wide,  with  a  close  fence  7/7. 
6?'n.  hiiih?  Ans.  2122ft.  &'. 

0.  What  will  the  plastering  of  a  room  cost,  at  18  cents  a  squar" 
yard,  the  length  of  which  is  30//.  lOzn.,  width  24ft.  6in.,  and  hei<^l;f 
of  ceiling  F/?.  4'  ?  Ans.  $33.55? 


DIVISION  OF  DUODECIMALS. 

Ex.  There  are  8//.  5'  3"  in  the  surface  of  a  marble  slab,  thelen-.. 
of  which  is  3//.  9'  ;  what  is  its  width  ? 

OPERATION.  Analysis.— 3/y.  is    contained    in 

']ft    QM  8/>    ^i'  •-?"   (9ff    V     Anv  8/"*.,  2  times.  Multiplying  the  whole 

.Jt.  y   )  »/f    b    6      {IJt.  6  ,   Ans.  ^ji^isor  by  2ft.  gives  1ft.  6'  for  th« 

(/^-  "  product,  which  we  subtract  from  the 

li'  3"  corresponding  denominations  of  the 

^|>  2"  dividend,  and  obtain   IT  for  a  re- 

mainder,  to  which  we  annex  the  next 

0  denomination  of  the  dividend,   and 

have  11'  3".   Zft.  is  contained  in  IT, 
3  timos.     The  divisor  being  multi- 
plied by  this  3' gives  11' 3",  which  bein^  subtracted  from  the  last  remainder, 
leaves  nothing.     Therefore,  the  marble  slab  was  2ft.  3'  in  width. 

S53.  Rule. — I.  Divide  the  highest  term  of  the  dividend,  hi/ 
the  highest  term  of  the  divisor  ;  multiply  the  divisor  hy  this  term 
ff  the  quotient,  and  subtract  the  product  from  the  dividend. 

II.  To  the  result  bring  down  the  next  term  of  the  dividend,  (niJ 
divide  as  before. 

EXAMPLES   FOR   PRACTICE. 

1.  Divide  184/"/.  3'  by  40/iJ.  1 1'  4".  Ans.  ift.  6'. 

2.  Divide  41/.  8'  7"  6'"  by  1ft.  4'.  Ans.  5ft.  8'  ^''2"' 

3.  A  table  whose  length  is  Q/t.  9'  7",  has  an  area  of  2Ssq.ft.  3' 
11"  2'"  ;  what  is  its  width?  Ans.  ift.  2'. 

4.  What  is  the  length  of  an  alley  whose  area  is  792//.  6'  9"  2"', 
and  width,  12//.  7'  8"  ?  Ans.  62//.  8'  6". 

5.  A  block  of  marble  contains  64//.  2'  5"  j  its  width  is  2ft.  6',  and 
its  thickness  3//.  7'  ;  what  is  its  length?  Ans.  1ft.  2'. 

6.  What  is  the  width  of  a  rectangular  pond,  whose  length  is  43//. 
9'  6",  and  area,  I075sq.ft.  3"  6'"^  6""  ?  Ans.  24//.  6'  7". 

7.  A  stick  of  timber  is  3//.  2' wide,  2ft.  IV  thick,  and  contains 
135CW.//.  10'  2"  1'".     What  is  its  length? 

8.  It  required  8345^.//.  3'  of  board  to  cover  the  side  of  a  certain  . 
building.     The  height  was  17//.   9iti. ;  wh^t  was  the  length  of  the 
cide?  Ans.  47  feet. 
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L  At  ]s.  6d.  sterling  per  yard,  liow  many  yards  of  linen  may  be 
i^naghtfor  £5  6  6?  ^  Ans.  7lyd. 

2.  Reduce  456575  grains  to  pounds,  Apothecar*ies'  weight. 

3.  If  22|  gallons  of  wine  be  bought  for  £30  2  10^,  what  is  the  cost 
of  each  gallon?  Ans.  £1  6  6. 

4.  What  is  the  value  of  I5cwt.  Sf/r.  \4lh.  of  tea,  at  $950  per  cwt.  ? 

5.  What  would  be  the  expense  of  making  a  turnpike  87mi.  3fur. 
I5rd.,  at  $578.75  per  mile?  Ana.  $50595.41^^. 

6.  What  cost  7/ihd.  41  gal.  of  gin,  at  $87.25  per  hogshead? 

7.  Goliath  was  6;^  cubits  high  5  what  was  his  height  in  feet,  the 
cubit  being  I  ft.  7.168in.  ?  Ans.  lOft.  4.592m. 

8.  Reduce  Scvjt.  Iqr.  lib.  of  hay  to  the  decimal  of  a  long  ton. 

9.  A  farmer  having  Uctvt.  2qr.  19/6.  of  pork,  sold  4cwt.  oqr.  2llb. 
of  it,  and  the  remainder  he  put  into  6  barrels;  how  much  did  each 
barrel  contain  ?  Ans.  2cwt.  1 2^/6. 

10.  Bought  by  Avoirdupois  weight,  15/6.  opium,  at  Acts,  a  dram, 
and  sold  the  same  by  Apothecaries'  weight,  in  doses  of  lO^r.  each^. 
at  25  cts.  per  dose;  how  much  did  I  gain  ?  Ans.  12471.40. 

11.  How  many  solid  feet  in  a  stick  of  timber  34/*/.  9?!ra.  long-,  \ft. 
oin.  wide,  and  \ft.  Sin.  deep?  .4ns.  65.1562.'t/'/. 

1 2.  What  is  the  value  of  a  field  15c/t.  75/.  long,  and  V2ch.  50/.  wide, 
at  $(U  per  acre  ?  Ans.  $1200. 

13.  What  part  of  4 gal.  3qt.  is  2qt.  \pt.  2gi.  ?  Ans.  }-}. 

14.  Thirty-two  men  construct  26mi.  4fur.  32r</.  of  road  ;  aller  com- 
pleting ^  of  it,  4  of  the  number  of  men  left.     What  distance  did  each 

.an  construct  before  and  after  5  of  the  men  left? 

Ans.  :^far.  23?  c?.  before,  and  4fur.  30|rc^.  after. 

15.  If  it  require  ?>h*.  2Umm.  for  a  man  to  cut  1  cord  of  wood, 
how  many  days  of  8  hours  eaclj  will  be  required  to  cut  746  cords, 
i'6  feet?  Ans.  'illda.  Ih.  10mm. 

16.  A  housebreaker,  having  stolen  property  to  the  value  of  £9  12  9|, 
was  sentenced  to  pay  at  the  rate  of  £9  12  9^  for  everv  pound  stolen. 
How  much  was  the  fine  ?  .4ns.  £92  18  9|  +  . 

17.  Bought  4  barrels  of  cranberries,  each  containing  2^6m.  at  $8 
per  barrel,  and  retailed  the  same  at  12^  cts.  per  quart,  wine  measure, 
rlow  much  was  my  profit?  Ans.  $14.54/'j-. 

18.  Andrew  received  ^  of  a  certain  quantity  of  flour,  Edward  y^  ^'^ 
of  it,  and  Louis  the  remainder.  Now  it  is  found  that  Andrew  has 
"76.  and  802;.  more  than  Edward.     How  much  did  each  receive? 

Ans.  A  received  210|/6.,  E  133|/6.,  and  L  1128|/6. 

19.  A  man  having  a  hogshead  of  sirup,  sold  y\  of  it  to  F,  |  of  the 
remainder  to  G,  and  g  of  the  residue  to  J.  How  many  gallons  re- 
mained? Ans.  19 gal.  \qt.  Ipt.  ^^gi. 

20.  Find  the  value  in  Troy  weight  of  13/6.  802:.  11.4^r.  Avoirdupois 
weight.  Ans.  16/6.  5oz.  lOpwt.  11.7 +  g-r. 

21.  How  much  butter,  at  18|  cents  a  pound,  must  be  given  for 
I2gal.  '^qt.  of  molasses,  at  37^  cents  a  gallon?  - 

22.  The  wall  .of  a  cellar  is  20  feet  square  on  the  inside,  8  feet  high,, 
and  1^  feet  in  thickness j  how  many  perches  of  masonry  are  there? 
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23.  The  total  yield  of  nine  copper  mines  in  1868,  was  3942  7".  I2cwt. 
Iqr.  lib. ;  in  1869,  the  same  mines  yielded  4101 7".  8cwt.  3qr.  dlb. ; 
if  copper  was  worth  20  cts.  per  lb.,  of  how  much  greater  value  was  the 
amount  produced  in  1869,  than  1868  ?  Ans.  $63530.40. 

24.  Sold  I5cwt.  22tb.  of  rice  at  $3.75  a  cwt.,  and  Icwt.  36/6.  of 
pearl  barley,  at  $4.25  a  cwt.  How  much  would  be  gained  by  selling 
the  whole  at  4^  cts.  a  pound  ?  Ans.  $13.25^. 

25.  Bought  a  lot  25  rods  long  and  20  rods  wide  for  $10000,  and  sold 
the  same  at  25  cts.  per  square  foot.     How  much  was  my  gain  ? 

26.  Sold  72  yds.  carpeting  at  $1.37^  a  yd.,  and  gained  |l8.  How 
much  did  it  cost  me  per  yard?  Ans.  $1.12^. 

27.  How  many  square  vards  in  the  walls  of  a  room  40  feet  long. 
3 1  ^  feet  wide  and  1 2  feet  high  ? 

28.  How  many  tons  of  hay,  at  $0.75  per  cwt.,  must  be  given  i'w 
35  cords  of  wood,  at  $0.60  per  cord  foot?  Ans.  11^  tons. 

29.  Purchased  a  farm,  containing  IIQA.  3R.  lord.,  at  $75.37^  per 
acre  ;  what  did  it  cost  ?  Ans.  $1 3334.308  +  . 

30.  What  will  be  the  expense  of  plastering  aroom40/i!.  long,  ^^\ft. 
wide,  and  224//.  ^^^^^-h  ^-t  18  cents  a  sq.  yd.,  allowing  1375,95^.  ft.  for 
doors,  windows,  and  base  board?  Ans.  $69.78^. 

31.  When  it  is  11  A.  M.  at  a  place  30°  east  of  Greenwich,  it  '. 
?>h.  44?7im.  20&*ec.  A.  M.  at  Buffalo,  United  States;  what  is  the  lon- 
gitude of  Buffalo?  Ans.  78°  55'  west. 

32.  Nineteen  lots  of  equal  size  contain  I59i4.  2R.  llsq.  rd.  25iq. 
yd.  8sq.fl.  130s^.  in.  What  is  the  value  of  one  lot,  the  land  being 
worth  50  cts.  per  square  foot?      ,  Ans.  $18296^.32. 

33.  Sold  4  building  lots  of  ground  ;.  the  first  contained  g  of  f  of  an 
acre;  the  second,  4U'|  rods;  the  third,  }  of  an  acre;  and  the  fourth, 
f  of|  of  an  acre.  How  much  land  in  the  four  lots?  Ans.^R.  If  per. 

34.  How  much  beef,  at  7d.  per  pound,  ought  J  to  receive  for  27/6. 
120:2;.  of  butter  at  Is.  dd.  per  lb.  ?  'Ans.  83^6. 

35.  The  difference  in  longitude  between  London  and  St.  Louis. 
Mo.,  is  90^  20'  ;  at  a  certain  time  each  day  it  is  as  much  past 
noon  in  London  as  it  lacks  of  noon  in  St.  Louis.  What  is  the  time 
in  St.  Louia  ?  Ans.  Sh.  59?nm.  20sec.  A.  M.    , 

36.  Express  in  acres  and  the  decimal  of  an  acre  the  area  of  49 
square  lots,  each  measuring  ord.  8ft.  3m.  on  a  side. 

37.  On  an  acre  of  ground  there  were  erected  21  buildings  occupying 
on  an  average  3sq.  rd.  Il2sq.  ft.  8sq.  in.  How  much  of  the  acre 
remained  unoccupied  ?  ^ns.  8Sper.  97sq.ft.  I2sq.  in. 

38.  Reduce  f  of  ^  of  45.y6.  to  the  decimal  of  a  short  ton. 

39.  A  person  lived  in  Montreal  until  he  was  I8yr.  8mo.  24:da.  old  : 
in  Toronto,  |  as  long;  in  Kingston,  |  as  long  as  in  Toronto,  and  2  as  lon^ 
in  Quebec  as  in  Kingston.  What  was  his  age?  A.  Slyr.  2mo.  20da. 

40.  A  farmer  owning  195.4.  3R.  S8sq.  rd.  of  land,  divided  |  of  i£ 
equally  among  his  four  sons.  How  much  did  each  son  receive,  and 
how  much  had  the  father  remaining? 

.4725.  36A.  2R.  39|s7.  rd.  each,  and  48/1.  SR.  39 ^s^.  r^.  remaining. 

41.  A  steamer,  going  from  Halifax  to  Liverpool,  traversed  10.^ 
degrees  of  longitude  dailv.  What  length  of  time  was  it  from  one  noon 
to  the  next?  '  Ans.  2^h.  I8min. 
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42.  What  cost  0.01975  of  a  ton  of  steel  at  20  cents  per  pound  ? 

43.  A  man  having  a  field  30  rods  square,  sold  25  square  rods  to  one 
of  his  neighbors,  and  20  rods  square  to  another.  What  is  the  value 
of  the  remainder  at  S175  per  acre  ?  Ans.  8519.53|-. 

44.  A  man  paid  $46.50  for  a  certain  pile  of  wood.  Measuring  it 
he  found  that  it  contained  ocd.  6cd.  ft.  lieu.  ft.  What  did  che  wood 
cost  him  per  cord  ?  Ans.  S7.957-i-. 

45.  A  grocer  lost  from  |-  of  a  hogshead  of  molasses,  -i  of  a  gallon 
and  f  of  a  quart.  How  much  of  the  hogshead,  expressed  decim^liy, 
leaked  out,  and  how  much  remained? 

Ana,  1,008-^  gal.  leaked  out,  and  54.1  If  ^al.  remained. 

46.  From  a  piece  of  cloth  containing  92  yards,  8  coats,  each  con- 
taining 3  yd.  were  taken  ;  required  the  value  of  the  remainder  at 
$5.32  A  a  yard?  Ans.  |362. 

47.  If  a  gallon  of  distilled  water  weigh  8/6.  5oz,  6.14dr.,  what  is 
the  weight  of  17g-a/.  3^^.  ]pt.  \gi.  ?  Ans.  149/6.  hoz.  1.1 9aV.  ^ 

48.  At  3^  cents  per  foot,  what  will  be  the  cost  of  12  planks,  eauli 
measuring  56//.  9'  ?  Ans.  $23.83v 

49.  If,  when  wheat  is  worth  6s.  Zd.  per  bushel,  a  5-cent  loaf  weigh? 
2\oz.,  and  allows  the  baker  1^  cts.  a  loaf  for  his  labor,  what  should 
it  weigh  when  wheat  is  8s.  Ad.  per  bushel,  to  alford  him  the  same 
profit  on  a  loaf?  Ans.  \^oz. 

50.  How  much  will  it  cost  to  carpet  a  room  21//.  long,  I'ft.  wide, 
with  carpeting  \  of  yd.  wide,  at  $1.62^  per  yd.  ? 

51.  ^\^hat  is  the  value  of  a  pile  of  wood  that  is  lOr^.  long,  4//. 
wide,  and  1  l_yd.  high,  at  S5.75  per  cord  ?  Ans.  $133.42  — 

52.  My  garden,  which  is  180//.  long,  and  150//.  wide,  is  surrounded 
by  a  tight-board  fence  i)\ft.  high.  How  much  will  it  cost  to  paint  the 
fence  on  both  sides  at  12  cts.  per  sq.  yd.  ?  Ans.  $93.86|. 

53."  A  merchant  purchased  in  Manchester  34  bales  of  cloth  for 
£8  19  5  per  bale ;  he  disused  of  the  cloth  at  Porto-Hico  for  212czf/. 
of  sugar,  at  £1  5  per  cwt.    Did  he  lose  or  gain  ?  and  how  much  ? 

54.  If  a  person  spends  in  6  months  what  ne  earns  in  4^  months  : 
how  manv  dollars  can  he  lay  by  in  a  vear,  supposing  he  earns  $325 
in  2.^  months?  .  /Ins.  $390. 

55.  A  man  has  a  piece  of  land  20r|  rods  long  and  41^  rods  wide, 
which  he  wishes  to  lay  out  into  square  lots  of  the  greatest  possible 
size.    How  many  lots  will  there  be?  Ans.  396. 

56.  If  a  man  can  pay  his  creditors  only  48  cents  on  a  dollar,  how 
much  can  he  pay  on  a  debt  of  $52.50  ? 

57.  How  many  bricks,  8?ii.  long,  Ain.  wide,  and  2.^?7i.  thick,  an* 
required  to  build  the  front  of  a  house  whose  wall  is  30//.  long,  24//. 
high,  and  2ft.  thick,  ailovving  the  doors  and  windows  to  occupy  \  the 
surface?  .  Ans.  23328  bricks. 

58.  If  I  buy  145  gal.  2  qt.  of  molasses,  at  20  cts.  a  gal.,  and  use 
35  gal.  of  it,  how  must  I  sell  the  remainder  per  gal.,  so  as  to  receive 
as  much  as  the  whole  cost  ?  Ans.  ^0.263  4- . 

59.  If  I  buy  120  gallons  of  rum  for  $75,  how  much  water  must  be 
added  to  it  that  I  may  sell  it  at  60  cents  per  gallon,  and  gain  $15  in 
the  sale  of  it?  '  Atis.  30  gal. 
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60.  Sold  125  equal  loads  of  wood,  measuring  11 5Crf.  Zed.  ft.  leu.  ft. 
for  $492.50.     What  is  the  quantity  per  load,  and  price  per  cord? 

Ans.  llb^cM  ft.  each  load,  $4.2G|  per  cord. 

61.  How  many  francs  must  a  merchant  in  Paris  send  to  Montreal 
in  payment  for  a'debt  of  $15989.862  ? 

62.  If  a  man  fill  g  of  a  cask  with  brandy,  \  with  wine,  and  \  with 
water,  and  if  it  lack  2V^  gallons  of  being  full,  how  many  gallons  will 
that  cask  contain?  Ans.  l^^gai. 

63.  If  by  selling  cloth  at  10s.  6<i.,  \  of  the  price  is  gain,  what  part 
of  the  cost  would  be  gained  by  selling  it  at  13s.  ? 

64.  A  ship's  chronometer,  set  at  Greenwich,  pomts  to  5A.  4577/i/i. 
24sec.  P.  M.,  when  the  sun  is  ou  the  meridian.  What  ia  the  ship's 
longitude?  i4ws.  86°  21' E. 

65.  A  grocer  bought  15  barrels  of  salt,  of  4  bushels  each,  at  $1|  a 
barrel,  and  retailed  it  at  5  of  a  cent  a  pint.  How  much  was  his  whole 
gain  ?  Ans.  $4.60. 

^'o.  James  owns  T^  of  a  field,  and  Leo  the  remainder;  |  of  the 
difference  between  their  shares  is  5.4.  ZR.  \^l>per.  What  is  Leo's 
share?  A'ns.  20A.  'iR.  ^'per. 

67.  A  gentleuian  desirous  of  giving  Is.  ^d.  apiece  to  some  needy 
boys,  found  that  he  had  not  money  enough  in  his  pocket  by  bd.  ;  he 
therefore  gave  them  Is.  4af.,  and  had  9^.  left.  Required  the  ftumber 
of  boys.  Ans.  7. 

68.  A  liquor  agent  has  50  gallons  of  vvine  of  superior  quality,  worth 
17.50  a  gallon  ;  he  wishes  to  reduce  its  quality  by  the  addition  of 
water,  so  that  he  may  sell  it  at  $5.25  a  gallon.  How  mucli  water 
must  he  add?  .4 ns.  21 2^a/. 

69.  A  clothier  has  960  soldiers'  coats  to  make,  each  coat  contaia- 
mg  2\yd.  of  cloth  \lyd.  wide,  and  lined  with  drilling  |?/rf.  wide.  How 
many  yards  of  lining  will  be  required  ? 

70.  A  ship  captain,  sailing  from  London  to  Portland,  found,  on 
taking  an  observation,  that  the  sun  at  noon  was  '6h.  Ibmin.  40sec. 
earlierthan  the  London  time,  as  shown  by  his  chronometer.  How 
many  degrees  west  had  he  sailed  ? 

71.  My  father's  garden  is  10^  rods  long,  and  8|  rods  wide,  and  sur- 
rounded by  a  fence  7|  feet  high  ;  he  has  laid  out  a  walk  around  it, 
within  the  fence,  7^  feet  wide  on  the  two  sides,  and  b\  feet  wide  on  the 
ends.  How  much  remains  for  cultivation?  Ans.  2l2dQsq.ft. 

72.  A  boy  having  been  sent  to  a  store  with  5.^  doz.  of  eggs,  was 
directed  to  purchase  with  them  equal  quantities  of  sugar,  coffee, 
Lutter  and  tea;  he  disposed  of  his  eggs  at  the  rate  of  2  for  5  cents, 
and  paid  for  the  articles  purchased  17,  23,  37^  and  137-2  cents  per 
pound,  respectively.     What  amount  of  each  did  he  purchase  ? 
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R  A.TIO. 

St>4.  Ratio  is  that  rolation  between  two  numbers  or  qiuin- 
lities,  which  is  expressed  by  the  quotient  nYi^iw^^vom  the  division 
of  the  one  by  the  other.  Thus,  the  ratio  of  12  to  4  is  12  -=-  4  =  3. 

^55.  The  Terms  of  a  ratio  are  the  two  numbers  compared. 

S56.  A  Couplet  is  the  two  terms  of  a  ratio  taken  together. 

25T.   The  Antecedent  is  the  first  term,  or  dividend. 

258.  The  Consequent  is  the  second  term,  or  divisor. 

250.  A  ratio  may  be  expressed  either  by  two  dots  (:)  between 
the  terms  ;  or  in  the  form  of  a  fraction,  by  making  the  antecedent 
the  numerator  and  the  consequent  the  denominator.  Thus,  the 
ratio  of  8  to  4,  may  be  expressed  as  8  :  4,  or  as  f . 

2GO.  A  ratio  is  either  direct  or  inverse. 

261.  A  Direct  Ratio  is  the  quotient  of  the  antecedent  by 
the  consequent.     Thus,  8  to  4  is  |  or  2. 

262.  An  Inverse,  or  Reciprocal  Ratio,  is  the  quotient  of 
the  consequent  by  the  antecedent.     Thus,  8  to  4  is  |  or  J. 

26S.  A  Simple  Ratio  is  that  having  but  one  antecedent  and 
one  consequent ;  it  may  be  either  diiect  or  inverse.  Thus,  6  :  3, 
or  i  :  J. 

264.  A  Compound  Ratio  is  the  product  of  two  or  more 
ratios.  Thus,  the  ratio  compounded  of  6  :  3  and  8  :  4  is  |  X  f 
=  -If  =  4,  or  6  X  8  :  8  X  4  =  4. 

265.  From  the  foregoing  we  deduce  the  following  principles 
of  ratio. 

1st.  Maltiph/ing  the  consequent  divides  the  ratio  ;  dividing  tJie 
c  msequent  multiplies  the  ratio. 

2nd.  Maltiph/ing  the  antecedent  multiplies  the  ratio  ;  dividing 
(lie  auticedeni  divides  the  ratio. 

3rd.  Multiplying  or  dividing  both  antecedent  and  consequent 
hy  the  same  number  does  not  alter  the  ratio, 

EXAMPLES   FOR   PRACTICE. 


Ans.  \. 
Ans.  120. 


What  is 

the  direct  ratio  of 

1. 

2. 
3. 

4. 
5. 

54  to    6? 

108  to  18? 

7  to  21? 

1 7  to  68  ? 

60  to  12? 

Ans.  9. 
Ans.  \. 

6. 
7. 
8. 
9. 
10. 

13  to    52? 
63  to  212? 
12yd.  to  9yd.  ? 
60??ii.  to  Afur.  ? 
m.  to  20g-aZ.  ? 
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14.  42  to  6.  Ans. 

15.  .02  to  2.503. 

16.  256  to  32. 


Required  the  inverse  ratio  of 

11.  27  to  81.  Ans.  3. 

12.  72  to    8. 
I. "5.   16  to  48. 

17.  Which  is  the  greater,  the  ratio  of  86  to  240,  or  of  45  to  72  ? 
IS.  What  is  the  ratio  compounded  of  35  to  40,  60  to  75,   and  21 
to  19?  Ans.{f^l. 

19.  If  the  con'-equent  be  32  and  the  ratio  4*,  what  is  the  ante- 
cedent? Ans.  7.- 

20.  If  the  antecedent  be  7^  and  the  ratio  |,  what  is  the  conse- 
quent? Ans.  12. 

PROPORTION. 

2GG.  Proportion  is  the  equality  of  ratios.  It  is  indicated 
thus,  6  :  3  :  :  8  :  4 ;  or  thus,  6:3  =  8:4,  and  is  read  6  is  to  3 
as  8  is  to  4 ;  or  the  ratio  of  6  to  3  =  the  ratio  of  8  to  4.  Hence 
every  proportion  has  two  couplets  and  four  terms. 

2ii7.  The  Extremes  are  the  first  and  fourth  terms. 

SO^.  The  Means  are  tlie  second  and  third  terms. 

S(>!>.  Since  in  a  proportion,  the  ratio  of  the  first  to  the  second 
term  is  equal  to  the  ratio  of  the  third  to  the  fourth  term,  the  pro- 
portion, 6  :  3  :  :  8  :  4,  becomes  |  =  |,  multiplying  each  member 
by  3  and  4,  we  have  6X4  =  8X3.     Hence, 

In  every  proportion,  the  product  of  the  means  is  equal  to  the 
product  of  the  extremes. 

2TO.  From  the  foregoing  principles  and  illustrations,  it  fol- 
lows that,  any  three  terms  of  a  proportion  being  given,  the  fourth 
may  readily  be  found  by  the  following 

2T1.  Rule. — I.  Divide  the  product  of  the  extremes  hy  one  of 
the  mea7is,  and  the  quotient  will  be  the  other  mean.     Or, 

II.  Divide  the  product  of  the  means  hy  one  of  the  extremes,  and 
the  quotient  will  be  the  other  extreme. 

Note. — We  will  denote  the  required  term  of  a  proportion  bj'  the  letter  x. 

EXAMPLES   FOR  PRACTICE. 

1.  Find  the  value  oi  x  in  the  proportion, 

9  :  16  ::  36  :  .r;  x  =^  — ^-^-  =  64,  Ans. 

What  is  the  value  of  :r  in  each  of  the  following  proportions  : 

5.  .r  :  15  ::  3  :  9?  Ans.  5. 

6.  $7^  $10  ::  366m.  :  xbu.1 

7.  ^d.  :  ^.yd.  ::  $3^  :  x1 

8.  7.50  \  \^  ::  X oz.  \  7^^oz.'i 


1. 

24 

96 

:  14  :  :r? 

Ans. 

56. 

2. 

7 

42 

:  .r  :  96  ? 

Ans. 

J6. 

8. 

16 

X  :: 

10  :  40? 

Ans. 

64. 

4. 

42 

:70 

:  3  :.r? 
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SIMPLE  PROPORTION. 

2T2.  Simple  Proportion  is  an  equality  of  two  simple  ratios, 
and  consists  of  four  terms. 

NoTR.— Simple  Proportion  is  often  called  the  Rule  of  Three,  from  the  circum- 
stance that  three  terms  being  given  to  find  a  fourth. 

Ex.  1.  If  12  yards  of  cloth  cost  $30,  what  will  42  yards  cost  at 
the  same  rate  ? 

Elucidatiox,— To  arrange  the  given  numbers  in 
the  order  of  a  proportion,  or  state  the  question,  we 
make  $30  the  third  term,  because  it  is  of  the  same 
kind  as  the  required  fourth  term ;  and,  as  from 
the  nature  of  the  question  the  latter  raustbe  great- 
er than  the  third  term,  we  make  the  greater  of  the 
other  two  numbers  the  second  term,  and  the  less 
the  first;  and  then,  the  product  of  the  means  di- 
vided by  the  given  extreme,  gives  the  required 
extreme. 

THE    SAME    EXAMPLE    BY    ANALYSIS. 

If  12yd.  cost  $30,  1  yard  will  cost  ^V  of  «30  =  $2.50  ;  then,  if  lyl. 
cost  $2.50,  42j'd.  will  cost  42  times  §2.50  =  $105,  the  answer,  as 
before. 

Ex.  2.  If  49  soldiers  consume  a  certain  quantity  of  flour  in  28 
days,  how  long  will  it  take  70  soldiers  to  conv?uiae  it"? 

OPERATIOX.  Elucidatiox,— €ince  the  required 

SoUiers.    Soldiers.  days.  days.  ^"''^^^ ^  i'^^'"'  ^^   """"ll  ^^^  S^^f^ 

nrx  AQ        •  •        9><  ir.     days  the  third  term.     Ihen,  as  the 

'"        •        '*^        ••        ^^        '•        -^     flour  will  not  last  70  soldiers  so  lon^ 

a^  it  will  49  soldiers,  we  make  49  sol- 
7         14  diers,  the  smaller  of  the   two  terms, 

HR  X    ^H  _  ,Q3      .  the  dfcond  term,  and  70  soldiers  the 

—  ly^,  Ans.  fust  term;  and  proceed  as  in  the  first 

exa. I) pie,  except  that  wo  shorten  the 
work  by  cancellation. 


OPERATION 

yd. 

12 

yd. 
:  42 

$ 

::  30 

42 

60 

120 

$ 
:  X' 

12) 

1260 

a:  = 

$105, 

Ans. 

X^ 


THE    SAME    EXAMPLE    BY    ANALYSIS. 

If  49  soldiers  consume  the  flour  in  23  days,  it  will  take  I  soldier 4^ 
times  28  days  =  1372  days;  then,  if  1  soldier  cont-ume  the  flour  in 
1372  days,  70  soldiers  will  consume  it  in  -^^  of  1372  days  =  lyidays. 

3T«$.  Rule. — I.  Write  the  given  numher  that  is  of  the  same 
name  or  Jcind  as  the  required  fourth  tenUj  or  answerj  for  the 
third  term  of  the  proportion, 

II.  Of  the  other  two  numbers,  write  the  larger  for  the  second 
term,  and  the  less  for  the  first,  lohen  the  answer  shoidd  exceed  the 
third  term;  hut  lorite  the  less  for  the  second  term,  and  the  larger 
for  the  first,  lohen  the  answer  should  he  hss  than  the  third  term* 


160  SIMPLE   PROPORTION. 

III.  Alultlp^y  the  second  and  third  terms  together,  and  divide 
their  product  by  the  first ;  or  divide  the  third  term  by  the  ratio  of 
the  first  term  to  the  second. 

Notes. — 1.  When  the  first  and  second  terras  are  of  different  denomination?, 
they  must  bo  reduced  to  the  same  denomination ;  and  when  the  third  term  is  a 
compound  number,  it  must  be  reduced  to  the  luwest  denomination  mentioned  in 
it.     The  answer  will  be  of  the  same  denomination  as  the  third  term. 

2.  Ihe  puf>il  should  perform  these  questions  by  analysis,  as  well  as  by  pro- 
portion, and  introduce  cancellation  when  it  will  dbbroviate  the  operation. 

EXAMPLES   FOR   PRACTICE. 

1.  Six  laborers  earn  $7.68;  liow  much  will  10  laborers  earn?  36 
laborers?  Ans.$l2M',  |46.08. 

2.  If'iSvd.  of  cloth  cost  £25  8  3;  how  much  will  198yd.  cost? 
126yd.?  I37yd.?       Ans.  £218  15  4|5 ;  £139  4  3fi;  £151  7  4||. 

3.  One-half  a  bu.'^hel  of  salt  costs  45^  cts. ;  how  much  will  16 
bushels  cost?  34  bushels?  72  bushels?  85^  bushels?  90|  bushels? 
105,}  bushels?  Ans.  $14.56;  ^30.94;  $65.52;  etc. 

4.  126 lb.  of  butter  cost  $16.38;  how  many  lb.  ca'-'  be  had  for 
$12.61?  $25.74?  $32.37?  $36.40?  Ans.  971b.;  1981b.;  etc. 

0.  If  a  cwt.  of  tobacco  is  worth  $39.25  ;  what  is  the  value  of  lib.  ? 
7  Icwt.  ?  56U).  ?  9Hlb.  4mz.  ?  1  OT^lh.  ?    Ans.  $0.3925  ;  $294.37=^;  etc. 

6.  The  I  of  a  cwt.  of  sugar  cost  $6.43  ;  what  will  be  the  cost  of  |-  of 
a  cwt.  ?  f  cwt.  ?  f  cwt.  ?  I  cwt.  ?  Ans.  $6.72  ;  $7.20  ;  etc.  + 

7.  If  40i^arpents  of  land  are  worlh  $215.50;  what  is  the  value  of 
6  arpents  ?  70  pe/ches  ?  90  toises  ?  25^  arpents  ?  10  per.  4  to.  10  ft.  ? 
llO.i  arpents  ?  Ans.  $31.92i«- ;  $3.72|| ;  $0.53^7. .  etc. 

8.  The  ^*-  of  an  acre  produce  18  cwt.  1  qr.  12  lb.  of  hay  j  what 
quantity  will  1  acre  procluce  ?  8^  acres  ?  36 j  per? 

9.  At  Is.  8d.  per  lb.,  what  qnantity  of  coffee  can  be  had  for  £3  6s.  ? 
£9  15  6?  £M  7  2^?  £14  0  10|?      Ans.  39|lb.  ;   U7jVb-;  etc. 

10.  If  19  gallons  of  oil  cost  $36.67,  how  much  will  37gal.  cost? 
4-2^.val.  ?  50igal.  ?  65^gai.  ?  |  of  a  gal.?  Ans.  $71.41  ;  .f82.02^;  etc. 

li.  I  paid  ^78.80  for  11  tons  of  cual;  how  much  must  I  pay*for 
1 5  tons?  3*  tons  ?  18|  tons?  Ans.  $107.45,5^  ;  $24.67  +  ;  etc. 

12.  If  3|lb.  of  coflee  cost  72  ^ts.,  how  much  must  be  paid  for 
74ilb.  ?  9biib.?  lOOilb.  ?  2^cwt.  ?      .4;is.  $14.62  +  ;  $1H.90;  etc. 

13.  Six  cwt.  Iqr.  lib.  of  beef  cost  £13  7  6,  whatquanlitj  can  be  ha  1 
for £8  12  3?£l  0  8?  £17  12  6? 

14.  For  17'|  days'  work,  $25.44  were  paivl ;  how  nuich  will  be  pail 
for  1  day's?  45.^  days'  ?  89|  days'  ?  A7is.  $1.44  ;  $65.52  ;  etc. 

15.  The  rent  of  a  firm  containing  12 A.  2Ii.  30per.  is  $1 13.75  ;  what 
is  the  rent  of  another  containing  5A.  IR.  ?  161A.  ?  59A.  2U.  20per.  ' 
lO^A.  ?  Ans.  $47.06^  +  ;  $145.24  +  ;  etc. 

16.  Seven  bushels  of  rice  cost  $8.75;  how  mucli  will  12.^  bushels 
cost?  18-^1-  bushels?  26|  bushels? 

17.  In  paying  $ll|  for  1128  feet  of  boards,  what  quantity  can  be 
had  for  $1 19^7^  ?  $230.60  ?  $370.95  ?  Ans.  1 1454^  +  ft. ;  etc. 

18.  I  can  get  336  pens  for  3s.  6  1.  ;  how  many  can  I  get  for  £1  3 
4.i?£3  10  U?£0  I    lOi?  Ans.  22U:  etc. 
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19.  If  1 5  yards  of  cloth  are  worth  60  yards  of  linen,  how  many 
yards  of  linen  can  be  procured  for  75  yards  of  cloth  ?  Ans.  300. 

20.  If  £100  give  £7  interest  in  12  nionth^!,  how  much  inttreat  will 
be  accumulated  in  42  months?  in  5^  years?     Ans.  £24  10  0;  etc. 

21.  A  workman  earned  $140  in  20  days;  how  much  would  he  have 
earned,  had  he  worked  6  days  more?     '  Ana.  $182. 

22.  If  5  ppaches  cost  as  much  as  7  apples,  how  many  apples  can 
be  had  for  35  peaches  ?  280  peaches?  Ans.  49  apples ;  etc. 

23.  If  3  men  can  do  a  piece  of  work  in  51  days,  how  many  men 
must  be  added  to  this  number  to  do  it  in  17  days?  in  9    days? 

24.  If  £1  14s.  is  paid  for  the  tran-^portation  of  a  weight  of  4001b., 
97  leagues  ;  to  what  distance  should  it  be  transported  fur  £6  168.  ? 

25.  A  merchant  having  declared  bankruptcy,  compromised  with 
his  creditors  to  pay  $0.64  on  the  dollar;  how  much  will  one  receive 
on  a  debt  of  §2563.50  ?  Ans.  SI  640.64. 

26.  What  will  be  the  price  of  21  A.  3R.  20per.  of  land,  if  36  A.  3R. 
<jost  £315?  Ans.  £187  10  0. 

27.  If  lOcwt.  2qr.  I41b.  of  sugar  cost  $204,  how  much  should  we 
pay  for  3cwt.  Iqr.  141b.  ? 

28.  When  pomegranates  are  40  cts.  the  hundred,  what  will  a  dozen 
come  to  ?  .4ns.  $0,048. 

29.  If  $260.70  will  purchase  lib.  4oz.  lOgr.  of  gold,  what  weight 
can  be  had  fur  $39.50  ? 

30.  What  is  the  length  of  a  plane  surface  of  one  square  foot,  of 
which  the  breadth  is  2^  inches?  Ans.  57f  inches. 

31.  A  manufacturer  havingfailed  owes  $300  to  B.  $1200  to  C,  $1400 
to  D,  and  $150U  to  fi.  The  value  of  his  property  is  $2800  ;  how  much 
will  each  creditor  receive  ?  Ans.  B  $504 ;  C  $672  ;  D.$784  ;  E  $84  0. 

32.What  must  be  paid  for  450ft.  of  split  wood,  at  £4  5s.  per 
Mt\.?  ^ns.  £1   18  3. 

33.  If  a  bowl  containing  2  cubic  yd.  is  emptied  in  12  minutes;  how 
many  hours  will  be  required  to  empty  a  cistern  4yd.  long,  3yd.  wide, 
and  2.^yd.  deep?  Ans.  3  hours. 

34.  One  of  two  pieces  of  cloth  costs  $335,  the  other,  $390  ;  what  is 
the  length  of  each,  knowing  that  the  second  is  1 1yd.  longer  than  the 
first?  Ans.  1st.  67yd.;  2nd.  78yd. 

35.  How  long  will  it  take  to  pump  54  barrels  of  water,  if  24  barrels 
can  be  puujped  in  Ih.  45min.  ? 

35.  A  workman  received  ^264  for  44  days'  labor;  how  much  would 
he  have  received  by  wurki;ig  14  days  more?  Ans.  $348. 

37.  What  is  the  value  of  g^  of  a  boat,  knowing  that  the  ^^  cost 
£51?  Ans.  £10  18  6f. 

3S.  If  the  moon  n.ioves  13*^  10'  35"  in  one  day,  in  what  time  will 
it  perform  its  revoluijon  ?  Ans.  27da.  7h.  43  +  min. 

3y.  I  bought  4950  copies  on  condition  that  I  should  receive  6  per 
cer.t  more;  how  niany  thall  I  receive?  Ans.  5247. 

40.  What  is  the  value  of  71b.  Uoz.  of  gold,  knowing  that  7oz.  are 
worth  $120  ?  Ans.  $1628.57^. 

4 1 .  The  I  of  a  bushel  of  prunes  cost  $||,  what  part  of  a  bushel  caa 
be  bouglit  for  $/g  ? 
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42.  In  retailing  merchandise  for  the  sum  of  foGOO,  Host  $4.50  oa 
every  !?100  ;  how  much  did  I  disburt^e? 

4;').  A  pound  of  cinnamon  costs  $1.10;  for  how  much  should  I  re- 
tail it  to  gain  at  the  rate  of  $50  on  every  $1000  ?  Ans.  $1.15^. 

44.  When  metallic  pens  are  G^  cts.  a  dozen,  how  much  will  iO| 
gross  cost?  IGl  gross?  25'|  gross?  Ans.  $8.06^;  etc. 

45.  When  profits  are  $5U  on  every  100  yards  of  cloth,  how  many 
yards  must  be  sold  to  raise  a  profit,  uf  $850?  Ans.  1700yd. 

46.  What  will  be  the  price  of  7  chests  of  tea,  each  containing  2|cwt., 
if  511b.  cost  £8  lOs.? 

47.  One  of  two  numbers  is  to  the  other  as  5  :  7^,  and  the  smaller 
IS  1G4.5  5  what  is  the  greater? 

48.  Two  pieces  of  cloth  are  respectively  41  and  36  yards  ;  the  first 
piece  costs  $45  more  than  the  second;  recjuired  the  price  of  each. 

Ans.  1st.  $869;  2nd.  $324. 

49.  When  wheat  is  sold  at  7s.  6d.  the  bushel,  a  loaf  of  bread 
weighs  9  ounces  ;  what  should  be  the  weight  if  wheat  is  but  6s.  the 
bushel?  Ans.  ll|oz. 

50.  Every  soldier  in  a  regiment  of  1000  men  is  to  have  a  watch- 
coat;  each  coat  will  take  H|yd.  of  cloth  which  is  Igyd.  wide,  and  is 
to  be  hned  with  flannel,  l^yd.  wide  ;  how  many  yards  of  flannel  will 
be  required  to  line  the  whole  ?  Ans.  5625yd. 

51.  To  draw  success  on  my  business,  I  propose  to  give  $5  to  the 
poor  every  time  I  gain  $150 ;  how  much  will  I  have  gained  when  my 
alms  amount  to  $100  ?  Ans.  $3(i00. 

52.  John  can  plough  a  certain  field  in  5  days,  and  Maurice  in  6 
days;  what  time  will  both  take,  working  together,  to  plough  the 
field?  ^4ns.  2^9^  days. 

53.  A  father  earns  6s.  5d.  per  day,  his  son,  3s.  7^d  ;  in  what  time 
will  they  have  economised  £1  .0  3,  if  they  expend  but  5s.  per 
day  ?  Ans.  6  days. 

54.  How  much  must  I  pay  for  paving  a  yard  which  is  605ft.  long 
and  44ft.  wide,  if  1425sq.  ft.  cost  .1?.Ui.? 

55.  Two  gangs  compo.-ed  of  20  and  30  men  respectively,  did  1500 
yards  cf  a  certain  work  in  25  days  ;  how  much  would  they  have  done 
had  their  number  been  augmented  by  15?  Ans.  1950  yards. 

56.  One  hundred  degrees  of  Centigrade  are  equivalent  to  80  degrees 
of  Reaumur;  to  how  many  degrees  of  Reaumur  will  23'^-  degrees  of 
Centigrade  equal?  Ans.  IS^i''  of  Reaumur. 

COMPOUND  PROPORTION. 

2*74.  Compound  Proportion  is  an  expression  of  equality 
oetween  a  compound  and  a  simple  ratio,  or  between  two  compound 
ratios!     Thus, 

o  !  j^  [■  : :  24  :  6,  is  a  compound  proportion. 

That  is,  12X8:  6X4::  24  :  6 ;  for,  12  X8  X  6  =  6X4X24. 
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NoTR.— Compound  proportion  embraces  that  class  of  questions  whose  solution 
would  requTc  two  or  more  statements  in  Simple  proportion.  It  is  sometimes 
called  Doubie  JiiUe  of  Three. 

Ex.  If  6  men  can  earn  $72  in  10  days,  by  working  8  hours  a  day. 
how  many  dollars  can  9  men  earn  in  5  days,  by  M'orking  12  hours  a 
day? 

NoTK. — To  aid  in  remembering  the  question 
and  in  forming  the  ratios,  the  pupil  should  write 
the  conditions  upon  his  slate,  or  blackboard,  as 
in  the  margin. 


METHOD    BY   PROPORTION. 


STATEMENT. 

Men. 

6 
9 

72 
:c 

Da.        Hr. 

10          8 

5        12 

MET 

OPERATIOX    I. 

$:     9;  9 

1^:    k[  ::  ^''A:  x;  x  =  $81. 


OPERATIOX    II. 

5^  9 

9  X  ^  X  n  X  V\_ 

^    X    l*^    X    ^ 


SSL 


METHOD   BY   ANALYSIS. 

If  6  men  in  10  davs  of  8  hours  each  earn  $72,  1  man  in  the  same 
time  will  earn  i  of  $72  =  $12;  and  9  men  will  earn  9  x  $12^$10i^. 
If  in  10  days  of  8  hours  each,  9  men  earn  $108,  in  1  dav  they  will 
earn  ^^  of  $108  =  $10.80  ;  and  in  5  days,  5  x  $10.80  =$54.  If  in 
5  days  by  working  8  hours  a  day.  9  men  earn  $54,  by  working  1  liour 
a  day,  they  will  earn  \  of  $54  =  $G.75  ;  and,  by  working  12  hours  a 
day,  they  will  earn  12  x  $G.75  =  $81. 

275.  Rile. — I.  Make  that  number  which  is  of  the  same  hind 
as  the  answer  required,  the  third  term  of  a  j)roportion, 

II.  Then  take  the  other  numbers  in  pairs,  or  two  of  a  kind, 
and  arrange  them  as  in  simple  proportion. 

III.  Finalhf,  multiply  the  product  of  the  second  terms  bij  the 
third,  and  divide  the  result  by  the  product  of  the  first  terms.  The 
quotient  will  be  the  fourth  term,  or  answer. 

NoTR. — By  reference  to  the  above  statement,  of  the  question,  either  method  of 
solution  is  so  plain  as  to  require  no  rule. 

EXAMPLES   FOR  PRACTICE. 

1.  Twelve  horses  can  plough  11  acres  of  land  in  5  days ;  how  many 
horses  will  it  require  to  plough  33  acres  in  18  days  ?  Ans.  10. 

2.  If --JiO  pn.  .uce  .>5U  in  9  months,  what  sum  will  $450  province 
in  5  months?  J.ns.  $13.88f. 

3.  Received  s21  for  15  days'  work  of  7  horses,  each  drawing  with 
an  avera^ie  power  of  2250  pounds;  how  much  should  be  received  in 
proportion  tor  25  days'  work  of  5  horjjes,  each  drawing  with  a  power  of 
2430  pounds?  ^ns.  $27. 

4.  Jiy  selling  75  otter  skins,  which  cost  me  $3.60  each,  I  made  a 
profit  of  $24  ;  how  much  would  I  have  gained  in  proportion  on  45 
Virginia  silvereti  fox  skins,  which  co6t|7.70  each  ?      Ans.  $30.80. 
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^^  5.  If  144  men,  in  6  days,  of  12  hours  each,  bnild  a  wall  200fl.iono;, 
3ft.  high,  and  2ft.  thick ;  in  how  raany  days,  of  7  hours  each,  will  3D 
men  build  another  wall  350ft.  long,  6ft.  high,  and  oft.  thick  ? 

^  6.  If  it  require  45  tailors  to  make  300  coats  in  36  days,  how  many 
will  be  required  to  make  200  in  27  days?  A7is.  40. 

7.  If  18  men  in  24  days,  by  working  12  hours  a  day  can  make 
2880  locks;  how  many  men,  in  9  days,  by  working  10  iiours  a  day 
can  make  450  locks  ?  Ans.  9. 

8.  If  6  horses  eat  70  bushels  of  oats  in  9  dc;ys,  ht-w  n\iu\y  can  le 
fed  with  280  bushels  in  27  days  ?  Ans.  8. 

9.  In  how  many  days  will  6  prrsons  consimie  5  bush,  of  potiitoes, 
if  3bu.  3pk.  suffice  for  9  persons  during  22  days?        Ans.  44  <]ays. 

\  10.  It  15000  lb.  of  flwur  are  sufficient  to  mainta'n  1500  men  during 
80  days  in  a  citadel ;  by  how  much  should  this  quanlity  be  increased 
^hat  it  may  last  2450  men  fur  232  days?  Ans.  56050  lb. 

11.  During  18  days,  of  8  hr.  each,  14  laborers  were  employed  at  a 
piece  of  work  136yd.  long  and  9yd.  high;  how  many  yards  will  36 
laborers  do,  working  7  hr.  per  day,  during  14  days?      Ans.  238yd. 

12.  How  many  planks  10'|ft.  long  and  1^  inches  thick,  will  be  nec- 
essary to  replace  3000  planks,  12ft.  Sin.  long  and  2|in.  thick? 

13.  The  I  of  a  wall  was  constructed  by  15  masons  in  12  days,  after^ 
which  7  left ;  how  long  did  it  take  the  others  to  finish  the  work  ? 

14.  To  })erform  a  piece  of  work,  464yd.  long,  1 1  laborers  were  obliged 
to  work  1 0"!  hours  a  day ;  how  many  men  would  it  require  to  do  41|yd. 

-^  of  the  same  labor,  working  8f  hr.  per  day?  Ans.  12  men. 

,  15.  Paid  $12  for  the  panning  of  5  doors,  each  measuring  8ft.  in 
height  by  3ft.  6in.  in  breadth  ;  how  much  should  be  paid  for  the 
painting  of  7  windows,  each  9ft.  high  by  4ft.  wide,  reckoning  2  doors 
for  3  windows?  •  Ans.  $14.40. 

16.  If  300  bushels  of  wheat  at  Gs.  3d.,  liquidate  a  certain  debt, 
how  many  bushels  at  4s.  6d.  will  it  require  to  liquidate  a  debt  3  times 

larger?  Ans.  1250  bushels. 

17.  If  the  carriage  of  ocwt.  3qr.  a  distance  of  150  miles  costs  ."^24.58, 
what  must  we  pay  for  the  carriage  of  7cwt.  3qr.  a  distance  of  64  miles 
at  the  same  rate  ?  Ans.  $14. 135  +  . 

18.  In  a  fort  there  are  provisions  enough  for  1520  soldiers  f<.r  ■'> 
months.  If  the  garrison  be  augmented  by  100  men,  what  daily  ration 
can  be  allowed  them,  if  they  remain  1|  mo.  longer? 

19.  If  4|d.  is  paid  for  a  loaf,  weighing  7^02.,  when  wheat  is  4s.  2d. 
the  bushel;  what  should  a  Is.  2d.  loaf  weigh  when  wheat  is  5s.  &d. 
the  bushel?  Anfi.  i6,Vifoz. 

20.  Knowing  that  $500  give  $10  interest  in  3  months,  what  princi- 
pal should  I  place  at  interest  to  give  me  $200  in  1  year?  A.  .*2.")00. 

21.  During  how  many  uay^,  of  8  hr.  each,  must  4iJ  men  vvi-rk,  to  1j 
j*s  much  work  as  7  men  did  in  28  days,  of  10  hr.  each?     Ans.  5 da. 

22.  A  piece  of  cloth  30yd.  long,  |  of  a  yard  wide,  Wiis  woven  with 
26  lb.  of  thread;  what  will  be  the  length  of  a  piece  %  --f  a  y;trd  wi.ie, 
and  which  requires  32  lb.  of  thread  ?  Ans.  :\df^  yards. 
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PERCENTAGE. 

27G.  Per  Cent.,  or  Rat9  per  Cent,  also  written  ^,  signifies 
hy  thf^  hundred.  Thus,  6%  means  6  of  every  hundred,  and  may 
signify  6  cents  of  every  100  cents,  6  dollars  of  every  100  dollars, 
etc. 

2TT.  The  Base  is  the  number  on  which  the  percentage  is 
computed. 

2TH.  Percentage  is  the  required  number  of  hundredths  of 
the  base.  Thus,  the  pereenta2:e  of  $200,  at  5^  is  ^-g^  of  $200 
=  S10. 

279.  The  Amount  or  DiSerence  is  the  sum  or  difference 
of  the  base  and  percentasje.     Plence, 

The  Amount  =  the  Base  -\-  the  Percentage. 

The  Bifftrence  =  th)e  Base  —  the  Percentage. 

The  Base  =  the  Amount  —  the  Percentage^  or  the  Difference  -\- 
the  Percentage. 

The  Percentage  =  the  Amount  —  the  Base,  or  the  Base  — 
the  D'ffvrence. 

2^iO.  The  rate  per  cent,  may  be  expressed  either  by  a  d^t'mal 
or  a  common  fraction,  as  shown  in  the  following 

TABLE, 
Symbols.  Decimals.  Common  fraction?. 

of  a  number  is     .01       of  it     = 
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7^%  ''  '•   '^    "  .075  "  ^'  =   ^5^   _.   y^ 

y28l.  Case  I. — Given,  the  hase  and  rate,  to  Jind  the  percentage. 

What  is  6,^  of  512  yards  of  cloth? 

OPERATION.  Analysis.— 6^  =  .06.    Therefore,  6^ 

gj2  of  512yd.  is  .05  of  512  =  30.72yd; 

•0^  Or,  6^  =    3  .    Therefore,  6^  of  512yi, 

30.72yd.  Ans.         is  J^  of  512  yards  =  30.72yd. 
Or,   s%  X  ip  =  30.72yd.  .4ns. 
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Or,    ]Q0%  =      5!2va.  Or,  if  m%  =  512jd.,  1%  =     i     of 

\%  =     5.l2ya.  512yd.  =  5.l2yd.,and6^=6times6.J2yd. 

6;^  =z  ;)0.72y<L  Ans.        =  30.72yd.     Hence  the  following 

2H2.  Rule. — Midtiplij  the  base  by  the  ratefo  expressed  deci- 
mal///, avd  point  ojf  ((s  in  decimah.  Or, 

Find  that  part  of  the  base  which  the  rate  %  is  of  100. 

EXAMPLES    FOR   PRACTICE. 

1.  What  is  5fc  of  $462?  4%  ot  1550?  Sfo  of  $630.25?  7  fo  of 
$846?  ^ns.  $23.10;  62;  $50.42;  etc. 

2.  What  is  9%  of$75.37i?  7%  of  580?  12^%  of  12601b.?  11% 
of  $111?  Ans.  $G.78|;  40.6;  etc. 

3.  What  is  32^  of  $760.60?  4^%  of  48?  7f%  of  345?  6|,^  of 
£125  12  6?  Ans.  $243,392,  etc. 

"4.  What  is  20/^  of90cwt.?  ^;^  of  $850?  |%  of  £320  8?  9|%  of 
550gal.  ?  Ans.  18cwt. ;  $4.25;  etc. 

5.  What  is  15%  of  p  |%  of  $80?  2\%  of  8|?  3'|-^  of  £20  15  8? 

6.  A  merchant  having  $3456  in  the  National  Bank,  wishes  to  with- 
draw 18^  ;   how  much  will  remain? 

7.  A  man  having  .-$^3947,  gave  15^  of  it  for  flour;  25%  for  tea; 
45%  for  cloth  and  linen;  and  the  reniaining  15%,  for  sugar.  How 
much  did  he  spend  for  each  ? 

Ans.  For  F.  $592.05;  T.  $986.75;  C.  $1776.15;  etc. 

8.  A  merchant  bought  475  barrels  of  molasses  for  $7125  ;  and  sold 
40%ofitat$2l  a  barrel;  30%  at  $18  a  barrel;  and  the  remainder 
for  what  it  cost.     How  much  did  he  gain?  Ans.  $1567.50. 

!2S3.  Case  II. — Giveh,  the  base  and  percentage,  to  find  the 
rate  %. 

Ex.  AVhat  per  cent,  of  $450  is  27  ? 

OPERATION.  AxAf.YSis.— $450  is  100%  of  itself.  $27  is 

,  J,  J,        *  *  ^J^  of  $450 ;  therefore,  $2  7  is  ^^tt  of  ^^^  %, 

;,  or'^l^of27  times  100%  =   6%  of  $450. 

450  )  2700  (  6%,  Ans.  Or,  $27  is  ^J^  =  ^s^  of  $450 ;  therefore, 

000  it  is  ^3^  of  100%   =  6%i)f$i50. 

Or,  3^j  X    100%  =  6%,  Ans.  q^^  ^^^q  ig  .qo^  of  itself;  therefore,  $1  is 

Or,  $450  =  100%  t'^tt  ^^  ^^^^  =  f%,  ^"^  ^^7  is  27  times 

1  _      2C(^  1%  =  6%  of  $460.    Hence  the 

$  27  =      6%,  Ans. 

281.  lluLE. — Midtiplj  100%  by  the  percentage  and  divide  by 
the  base.     Or, 

Find  that  part  of  100  per  cent,  which  the  percentage  is  of  the 
base. 
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EXAMPLES    FOR  PRACTICE. 

1.  At  wliat  rate  per  cent,  must  we  place  $20  to  liave  $2?  $5  to 
have  $0.25?  .^U-tOtohave  $21. GO?  £160  5  to  have  £12  16  4f  ? 
f 4  to  have  $0.30?  Ans.  IQ%\  n%',  etc. 

2.  What  per  cent,  of  40  is  15?  of  480  perches  is  24per.  ?  of  8|  is 
'.?  of  ^  is  ^?  of  92gal.  is  llgal.  2qt.?  Am.  ?>1\%;  c%;  etc. 

'?>.  Wiiat  per  cent,   of  148  is  24 '|  ?  of  301b.  Avoirdupois   is   lllb. 
:  .z.?  of  7201b.  is  601b.?  of  G20vd.  is  46^yd.  ?  of  1401b.  is  771b.  ? 

Ans.  16|%;  37.^^;  etc. 

4.  What  per  cent  of  1578  is  $26.01?  of  $250  is  $H0  ?  of  f  is  f^l 
.;£3  15  is3s.  9d.  ?  Ans.  \}{ih',  etc. 

5.  What  per  cent,  of  8300  will  give  25%  of  $72?  Ans.  6%. 

6.  Bought  a  horse  for  $840,  and  sold  him  for  $560  j  how  much  did  I 
.>e  per  cent.  ?  Ans.  33^%. 

7.  A  number  increased  by  2  equals  14  j  required  the  increase  per 
nt. 

2.*^»>.  Case  III. — Glvm,  the  rate  per  cent,  and  percentage,  to 
Jind  the  base. 

E:r.  I  lost  $27,  which  is  G%  of  the  monev  T  had;  how  much  had 

I  at  first? 

OPERATIOX.  AXALTSIS. — If  fi%,   Of  .06   of  some 

CO-     •      t\c        <iA-c\     i«o  number  is  $27,  that  number  must  be 


Or,   $27  4^  ^  =  $450,  Ans. 


$27  _h  .06,  or   3  ,  =,  $450. 


Or,  C%  of  some  number  is  $27,  1% 
Ur,      ♦■'^  =  '^-^-  ofitis  i-of$27  =  9.  andlOO^,  orthe 

^%  =         ?•     .  whole  number,  is  100  times  ^  =  $450. 

100%  ^$450,  Ans.  Hence  the  ^ 

2^6.  Rule. — Divide  the  percentage  ly  the  rate  %  expressed 
cimalli/,  or  in  the  form  of  a  common  fraction.     Or, 
Divide  the  percentage  hy  the  rate  %,  and  multiply  jjy  100. 

EXAMPLES   FOR   PRACTICE. 

1.  35  is  10%  of  what  number?  84  is  7%  of  what  number?  $3.G0  is 
^^  of  what  number?  $55.50  is  4|%  of  what  number?  240   is  12.^% 

what  number?  ilns.  350  ;   1200;  etc. 

2.  $66  is  5^%  of  what  sum?  i^  is  1^%  of  what  sura  ?  |  is  30%  of 
lat  sum?  Ans.  $1200;  etc. 

.;.  £32  8  3  is  7^%  of  how  much  ?  207  is  60%  of  how  much  ?  $1.82^ 
!  2  J%  of  how  much?  .4725.  £432  3  4;  etc. 

i.  §i2.8U  is  12^%ofhowmuch?  3mi.  Ifur.   Iper.   is  6^%  of  how 
;ch  ?  16^  is  2^%  of  how  much?  Ans.  $22.50  ;  etc. 

5.  If  the  perceatage  bs  $37.50,  and  the  rate  2^%;  what  is  the 
'~e?  y4?i5.  $1500. 

ii.  A  farmer  saved  annually  $145.50,  which  was  33^% of  his  annual 
•  ime  ;  required  his  income  ? 
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«*S7.  Case  IV. — Given,  the  rate  per  cent,  and  am  •<  nt   or 
difference y  to  find  the  base. 

Ex.  What  number  increased  by  6%  of  itself  is  equal  to  477  ? 

OPERATiOX.  Analysis.— A  numbsr  inerea-ed  by  6^ 

\   -(_      .06  =  106  of  itself,  equals  106^,  or  l.Otj  of  itself,  which, 

477  _:_  1^06  =  450    Ans  ^^  *^®  condition  of  the  question,   is  477; 

'  '  hence,  once  the  number  equa's  477 -j- l.OiJ 

Or,      §§  =  477  =450. 

12  =  450,  Ans.  <^r,  6^  of  a  number  is  ^«-,-  =  ^^  of  the 

number,  which  biing  increased  ly   5^,  the 

number,  equals  |g  of  the  number,  =  477.    If  5  s  of  the  number  =  477^  ^^  of 

the  number  —  ^.^  of  477  =  9,  and  |o,  the  number,  equals  60  times  9  ='  450. 

lie  nee  the 

tJ^S.  Rule — Divide  the  amount  hy  1  plus  the  rate  ^,  expressed 
decimalti/,  or  as  a  common  fraction  ;  and  the  difference  by  1  minus 
the  rate  %,  expressed  decimally,  or  as  a  common  fraction. 

EXAMPLES  FOR  PRACTICE. 

1.  What  is  that  number,  which,  diminibheJ  by  5^  of  it-elf,  sives 
429.40?  Ans.ioL 

2.  What  number  increased  by  6^  of  itself,  gives  X7  1   9? 

:',.  I  have  $407.55,  or  4^%  "^ore  than  ray  neighbor;  what  sum  does 
i:.v  neighbor  possess?  Ans.  $390. 

4.  The  ditierence  is  |9.4S^,  and  the  rate,  12^%;  what  i*  the 
base?  ^ns.  $10.84. 

5.  Andrew  has  £189  9  8,  which  is  7%  less  than  that  of  Louis  ; 
yhat  sum  has  the  latter?  Ans.  £203  14  10|  +  . 

6.  Find  the  number  which,  augmented  by  the  |^  of  itself,  gives 
§52.32.^.  Ans.  $52. 

7.  A  teacher  spends  45%  of  his  income,  and  saves  $858  j  what  waS 
liis  income? 

8.  After  taking  12%  of  a  pile  of  wheat,  there  remain  44  bushels; 
lijvv  many  bushels  were  in  the  pile?  Ans.  50bu. 

9.  Having  increased  my  capital  by  15^%  of  itself,  I  find  I  possess 
$.j682.60;  how  much  had  I  at  first^ 

10.  A  sh  'pherd  lost,  by  disease  12%  of  his  flock  ;  hovv  many  sheep 
cumposed  his  primitive  flock,  knowing  that  there  remain    1100  ? 

11.  A  clerk  spends  20%  of  66'^%  more  than  ^  of  his  income;  what 
i~  his  income,  if  he  saves  $533? 

12.  A  gentleman  sold  two  horses  at  $420  each  ;  for  one  he  received 
25%  more,  and^  for  the  other  25%  less  than  his  value  ;  what  is  his  loss  ? 

1 3.  A  man,  wishing  to  sell  a  horse,  asked  25%  more  than  it  cost ; 
he  finally  sold  it  for  15%  less  than  his  asking  price, and  gained  $7.50. 
iiow  much  did  the  horse  cost  him,  and  what  was  his  asking  price? 

Ans.  cost,  $120;  asking  price,  $150. 
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MISCELLANEOUS  EXAMPLES  IN  PERCENTAGE. 

1.  Fimi  ^%  of  70cwt.  Iqr.  121b.  ^ns.  14/i741b. 

2.  ?lf  is  l'i6  of  what  number?  Ans.  $180. 
:-).  Find  a  number  which,  diminished  by  10^  of  itself,  gives  £48. 

4.  A  merchant  owes  $4500;  his  property  is  valued  at  $2295  ;  what 
r^te  per  cent,  can  he  pay?  Ans.  61%. 

5.  A  superior  officer,  havincr  1500  men  under  his  command,  lost 
^  of  them  in  a  battle,  and  40%  of  the  remainder  by  sickness;  how 

):,any  remain  ?  Ans.  H12  men. 

6.  I  sold  cloth  at  £1  10  3  a  yard,  which  is  but  6."%  of  the  cost ; 
how  much  did  it  cost  a  yard  ?  Ans.  £2  6  6J  + 

7.  A  man  expends  $18,  which  is  SS'g^  more  than  his  weekly  wages; 
wliat  are  his  wages  ?  Ans.  |>13.50. 

8.  After  paying  42^%  of  my  debt,  I  find  that  $2650  will  settle  the 
balance;  how  much  did  I  owe?  Ans.  $4u08.69  +  . 

9.  What  per  cent,  of  £40  will  give  20%  of  £7  15  ?      Ans.  .S|%. 

10.  A  little  boy  laid  out  40%  of  his  money  in  play  things,  35%  m 
sugar-plums,  and  has  12  cents  remaining;  what  did  his  pur.-^e  con- 

•     tain  ?  Ans.  43  cts. 

11.  "What  per  cent,  of  a  number  gives  22^%  of  the  |  of  this  num- 
ber? Ans.  18i%. 

12.  A  cargo  of  barley  having  been  damaged,  the  owner  was  obliged 
t.>  sell  the  whole  for  $1999.20  which  was  at  a  loss  of  32%;  how  much 

— -  did  the  cargo  cost  him  ?  Ans.  $2940. 

13.  A  merchant  having  $2150  deposited  in  a  bank,  desires  to  draw 
15%  of  it;  how  much  will  remain  ?  /Ins.  $1827.50. 

14.  There  remains  25iyd.  of  a  piece  of  linen,  after  having  sold  16% 
of  it;  what  was  the  length  of  the  piece  ?  Ans.  30  yards. 

-^  15.  The  number  of  deaths  in  a  certain  town,  during  the  year,  was 
1950,  which  is  34%  of  the  population  ;  what  is  the  number  of  its  in- 
habitants? Ans.  60000. 

16.  A  fish-monger  had  720bbl.  offish,  an.l  sold  28Sbbl. ;  what  per 
cent,  remained  unsold?  Ans.  60%. 

IT.  18lb.  15oz.  is  12^%  of  how  many  lb.  ?  Ans.  1511b.  8oz. 

18.  Gave  to  a  Benevolent  Society  29bush.  of  wheat,  which  was  14^% 
<  ;  my  entire  crop;  how  many  bushels  had  I  remaining?  Ans.  171. 
>    19.  What  per  cent,  of  ^  of  |  of  f  gives  4?  Ans.  25%. 

20.  Joseph  having  received  a  iegacv,  deposited  75%  of  it  in  a  bank. 
A  short  time  after,  he  drew  forth  30%  of  his  deposit,  and  there  still 
r  inaiued£1280  17  6;  what  was  the  legacy  ?    ^ns.  £2439  15  2f. 

21.  In  a  certain  coin  there  are  21  parts  copper  and  4  parts  nickel; 
T^  hat  per  cent,  is  the  copper  and  nickel  ?  A.  copper  84%,  nickel  1 6%. 

22.  A  gentleman  has  an  annual  income  of  $2700  ;  if  he  expends 
20%  for  nourishment,  8%  for  clothing,  3^%  in  alms,  6%  in  books,  and 
14%  in  casual  expenses,  what  are  his  annual  expenses?  yl.  $1363.50. 

23.  In  an  engtgeraent,  5%  of  the  army  were  killed  on   the  field  of 
T  battle,  and  G%  of  the  remainder  died  of  their  wounds  in  the  hospitals. 

The  difference  between  the  number  of  the  dead  and  the  number  of  the 
wounded  was  154;  how  many  men  composed  tlie  army  ?  Ans.  22QQ0. 
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24.  Edward  lives  3^  miles  from  the  city,  wliich  distance  is  9^  ^of 
Leo's  residence  nearer  the  city  ;  how  far  from  the  city  does  Leo  live? 

25.  An  army,  having  been  twice  decimated  in  battle,  is  reduced  to 
^9440  men  ;  what  was  the  strength  of  the  army  before  the  combat  ? 

26.  The  sales  of  a  mercantile  establishment  amount  to  ^lolOOO 
yearly  ;  the  |  of  these  sales  were  made  at  a  profit  of  28  %  ;  the  ^^  of 
the  remahider,  at  a  profit  of  4:0%;  and  the  remainder,  at  a  prolic'  of 
17-^  %  ;  how  much  did  the  merchandise  cost?     Ans.  $104113.18  4- 

27.  The  proprietor  of  the  f  of  a  factory,  sells  24  %  of  his  share  to 
C,  and  the  remainder  to  D.,  at  the  same  rate,  for  $15800  ;  what  is 
the  vahte  of  the  factory  ?  Ans.  ^24947.368  + 

28.  After  cutting  a  certain  number  of  yards  from  a  piece  of  cloth, 
there  remains  I2yd.  2?,qr.,  which  is  10%  "le.ss  than  the  quantity  cut : 
whsii  was  the  length  of  the  piece?  .4775.  54vd.  l^^qr. 

29.  L"£36  17  6  is  14^^^  of  Paur^  money,  and  if  5^%  of  Paul' 
money  is  12%  of  Leo's,  how  much  has  Paul  more  than  Leo? 

t30.  My  crop  of  potatoes  this  year  is  9%  greater  than  that  of  la.^; 
year,  and  I  have  gathered  in  the  two  years  6479  bushels ;  of  how  many 
I'ushels  did  my  last  crop  consist  ?  Ans.  8379bu. 

31.  If  the  population  of  the  Dominion  of  Canada,  in   1869,   wa 
*/  4260000  inhabitants,  what  ought  it  to  be  in   1879,   supposing  it  i 

increase  at  the  rate  of  27^%  ?  Ans.  6431600. 

32.  The  net  gains  of  a  nursery  in  two  years  was  £2178  ;  the  gair 
'    of  the  second  year  were  G%  greater  than  those  of  the  first  year  5  whu 

were  the  gains  of  each  year? 

Ar?s.  £1057  5  7^^^^,  gains  of  the  1st.  year;  £1120  14  4/„4^,  2nd.yr. 
.  ^  ^  33.  I  had  $15000  in  a  bank;  I  drew  out  at  first  22^^,  then,  34% 
'   the  remainder,  and  finally  deposited  12%  of  what  I  had  drawn;   Iiow 
mnch  remains  in  the  bank?  Ans.  §8595.36. 

34.  A  person  having  a  revenue  of  $560,  makes  the  following  ex 
p'Mi-es:  board,  $130;  tailor,  $145  ;  shoemaker,  $28  ;  sundries,  $3G 
what  per  cent,  of  his  revenue  is  each  article,  and  what  per  cen; 
remains?  Ans.  2Hj\%;  25|f%  ;  6%;  6f%  ;  39^f%. 

35.  If  a  number  be  augmented  by  11%  of  itself,  and  this  amount  I 
1  %,  it  will  become  $7.75  ;  what  is  the  number?     Ans  $6.40^^24y\<V- 

36.  A  merchant  expended  the  same  sum  in  the  purchase  of  wine 
whiskey  and  colfee.  In  selling,  he  gained  8%  en  the  wine  and  5%  c 
the  whiskey;  but  he  lost  14%  on  the  cofltee;  he  received  from  h: 
entire  sales  £630  10  :  how  much  did  he  pay  for  each  sort  of  me: 
chandise?  '      Ans.  £210   17  42of. 

^  37.  Edmund  and  Charles  have  respectively  6%  and  4%  more  mont 
than  Maurice,  and  the  three  have  together  $22320;  how  much  ha 
Maurice  ?  An.s.  $7200. 

^     38.  A  young  man  commences  business  on  the  1st.  of  February, 
with  a  capital  of  $2700.    At  the  end  of  10  months,  I  read  in  his  Led.i-- 
er  as  follows:  Feb..  2%  gain;  March,    3^%  gain;  April,    I  ^%  loss 
May,  l^^%gain;  June,  2^%  gain;  July,  l|%loss:  August,   |%gain; 
Sept.  1%  loss:  Oct. '2|%  gain ;  Nov.  4.^%  gain;  what  were  the   ik 
proIiiH  oilvs  business  (iuring  the  10  months? 
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SIMPLE  INTEREST. 

2J^O.  Interest  is  the  compensation  made  by  the  borrower  to 
the  lender  for  the  use  of  money. 

290.  The  Principal  is  the  sum  lent. 

291.  The  Rate  per  cent,  is  the  interest  paid  for  the  loan 
of  $100,  c£lOO,  etc.,  during  any  time  whatever,  which  is  ordina- 
rily a  year. 

jjoT*. — The  rate  per  cent,  is  commonly  expressed  decimally  as  hundredths. 

292.  The  Amount  is  the  sum  of  the  principal  and  interest. 

293.  Simple  Interest  is  the  sum  paid  for  the  use  of  the 

principal  only,  during  the  time  of  the  loan. 

294.  Legal  Interest  is  the  rate  per  cent,  established  by  law. 
It  varies  in  different  countries. 

jjoTE. — When  no  rate  is  mentioned,  the  rate  established  by  the  laws  of  the 
country  in  which  the  transaction  takes  place,  is  always  understood  to  be  the  one 
intended  by  the  parties. 

295.  Usury  is  a  higher  rate  %  than  is  allowed  by  Jaw. 

NoTK. — The  law  prohibits  usury  and  makes  it  subject  to  a  penalty. 

290.    To  find  the  interest  on  any  sum,  at  any  rate  %,for  any 
number  of  years  and  months. 

Ex.  What  is  the  interest  of  $780,  for  5  years  and  3  months  (5^ 
vear:^),  at  7%?  What  is  the  amount  ?    . 

OPERATION.  Analysis. — The  interest  of  $1  for  1  year,  at 

S57SO  Prin  '^^  ^^  $0.07,  and  of  $780  it  is  780  times  $0.07 

07  Rate  =$54.60.     If  the  interest  of  $780  for  1  year, 

1^^^  ^-  at  7^  is  54.60,  for  5  i  years  it  is  5i  times  $54.60 

$54.60  Int.  lyr.  =$?86.6o. 

oi 

e.^-TQ  QQ     II    5yi.,  Or,  ^(j  of  the  principal  =  the  interest  for  1 

"^Is'SS     "    3mo.  year  at  7i^.     The  amount  is  found  by  adding 
the  principal  and  interest  together. 


$  286.65,    ''    5|yr. 
780.00  Prin.  added. 

S1066.65,  Amount. 

29T.  Rule. — L  Multiply  the  principal  hy  the  rate  %  ex- 
pressed decimally,  and  the  product  will  give  the  interest  for  one 
year. 

IE.  Multiply  this  product  hy  the  number  of  years,  and  the  months 
as  a  fraction  of  a  year,  for  the  interest  required. 

The  amount  is  found  by  adding  the  princijml  and  interest  to- 
gether. 

j^OTE.— When  part  of  the  time  for  interest  is  given  in  months  or  days,  one 
month  is  consi  iered  as  ^^  of  a  year,  and  one  day  as  ^^  of  a  month. 
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EXAMPLES  FOR  PRACTICE. 
What  is  the  interest  of 

1.  $450  for  3  years,  at  4%  ?  Ans.  $54. 

2.  $16  for  7  vears,  at  8^?  Aiis.  $8.96, 
?,.  1656  for  2  years,  at  7^6  ? 

4.  $1728  for  1  year  6  months,  at  6^?  Ans.  $155.52. 

5.  $1740  for  3  years,  at  8^96?  Ans.  $435. 

6.  $878.25  for  2  vears,  at  d}^%  ?  Ans.  $166.86^. 

7.  $118.15  for  2  years  6  months,  at  6%? 

8.  $300  for  3  years  10  months,  at  7^6  ? 

9.  $125.75  for  4  years  6  months,  at  8%'i  Ans.  $45.27. 

10.  $97.16  for  1  year  5  months,  at  6%?  Ans.  $8,258. 

11.  $58.60  for  2  years  9  months,  at  8%?  Ans.  $12,892. 

12.  $76.50  for  2  years  2  months,  at  5%  ?  Ans.  $8.28  +  . 

13.  $444.44  for  5  vears,  at  6?%? 

14.  $960.18  fur  1  year  2  months,  at  1%  ?  Ans.  $78,414. 

15.  $4501.80  for  2  years  4  months,  at  6^^?         Ans.  $656.5125. 

16.  $1671.32  for  14  months,  at  6^?  Ans.  $116.99. 

What  is  the  amount  of 

17.  $53.68  for  2  years  6  months,  at  5%2  Ans.  $60.39. 

18.  $978.18  for  2  years  3  months,  at  6%  ?  Ans.  $1110.234. 

19.  $3050  for  4  years  8  months,  at  5^%  ?  Ans.  $3797.25 

20.  $81.81  for  8  years  4  months,  at  6%?  Ans.  $122,715. 

21.  $95  for  1  year  and  6  months,  at  o%? 

22.  $65256  for  4.^  months,  at  7%? 

23.  $894  for  20  months,  at  6%? 

24.  $760  for  5  years  7  months,  at  5^^? 

20H.   To  fuel  the  interest  on  any  sum,  for  any  time,   at  any 
rate  %. 

SIX   PER  CENT.    METHOD. 

To  find  the  interest  of  $1  for  any  time,  at  6^;  also,  at  any  other 
rate  %. 

Analysis. — At  &%  per  annum  the  interest  on  $1. 
For  12  months  is  $.06 

''      2  months  i^^  =  |  of  12  mo.)  ''    .01 

'-      1  month,  or  30  davs  (yVof  12  mo.)  ''    .00.^=  $.005(jVof$.06) 
''      6  days  (^  of  30  days)     "  "    .001 

''      1     "     (i  of6  da.  =  ^Vof30da.)     ^'    .000^.   Hence, 
1st.  The  interest  on  $1  is  $.005  per  month,   or  $.01  for  every  2 
months  5  2nd.  the  interest  on  $1  is  $.000|-  per  day,  or  $001  for  every 
6  days.     Hence  the 

t209.  Rule. — I.  To  find  the  rate  : — Gall  every  year  $.06,  every 
2  months  $.01,  every  6  days  $.001.  and  any  less  number  of  days 
sixths  of  1  mill. 
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II.  To  find  the  interest: — Multiply  the  principal  hy  the  rate. 

Ex.  1.  What  is  the  interest  of  $660,  at  6^5,  for  3  years  7  months 
days  ? 


OPERATION. 

Int.  of  $1  for  3yr. 


=  $0.18 
=    0.035 
=    0.004^ 


7  mo. 
''  27  days. 
''  3yr.  7mo.  27da.  =  $0,219^ 
Principal,         $660 

~5940 
660 
1320 
330 


Analysis.— The  interest  of 
the  given  principal  is  660  times 
the  interest  of  $1  for  3  years  7 
months  27  days.  As  the  int. 
of  $1  for  lyr.  is  $.06,  for  Syr. 
it  will  be  $.18  ;  and  since  the 
interest  for  2  months  is  $.0 1 , 
for  7  months  it  will  be  as  many 
times  $.01,  as  2  is  contained 
in  7,  orS^cts.;  again, since  the 
interest  for  6  days  is  $.001,  for 
27  days,  it  will  be  as  many 
times  $.001,  as  6  is  contained 
in  27,  or  4^  mills.  Adding 
these  three  results  together, 
we  have  $0,219^  which  equals 
the  interest  of  $1  at  6^  for  the 


Ex. 

at  V/o. 


Interest,      $144,870 
ae.    Multiplying  $660  by  $0,219^,  we  obtain  $144.87,  the  int.  required 
2.  Required  the  interest  on  $750  for  8  years  8  months  9  days, 


OPERATION. 

$0.48       = 
0.04       = 

o.oou  = 

Int. 

<< 

on  $1  for  Syr. 
"    '<    '^   8mo. 
''    "    "   9dave. 

$0,521^  = 

li 

"    "    "  Syr.  8mo.  9da. 

$0.0861^= 
7 

a 

u    ii     a    li       li         a     j^j.  w^ 

$0.608f^= 

ii 

U     li      U     U         U            li       ^^^c^^ 

$750 
$.608^V 

6000 
45000 
312^ 

$456,312^  =  Int.  required. 

Analysis. — After  finding  the  interest  of  $1  for  the  given  time,  at  6^,  by  the 
method  laid  down  in  the  preceding  example,  we  divide  the  result  by  6,  and  then 
find  the  interest  at  1^;  we  then  multiply  by  the  given  rate,  7,  and  obtain  the 
interest  on  $1  for  the  given  time,  at  7^.  Multiplying  the  principal,  $750,  by  the 
rate,  $.608^5^^  we  obtain  $456.31  i,  which  is  the  interest  required.    Hence  the 

300.  Rule. — I.  When  the  rate  is  greater  or  less  than  6^  : 
— Find  the  interest  on  $1,  at  &%,for  the  given  time,  as  in  the 
preceding  example. 

II.  Then  divide  hy  6,  and  multiply  the  quotient  by  the  given 
per  cent.  This  result  multiplied  hy  the  given  principal,  will  give 
the  interest  required. 
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Note. — The  interest  of  the  given  principal,  at  6c^  for  the  given  time,  could 
he  obtained  at  first;  then,  this  result  divided  by  6  and  multiplied  by  the  givcft 
per  cent,  will  give  the  same  answer;  or,  add  or  subtract  from  this  interest  such, 
a  fractional  part  of  itself  as  the  given  rate  exceeds  or  falls  short  of  6^  per  annum; 
Thu3,  if  the  rate  be  9<^,  the  interest  at  6^  should  be  increased  3  or  i  of  itself, 
because  3,  the  excess  of  9  over  6^  is  i  of  6,  and  so  on." 

When  the  time  is  short,  business  men  use  the  following 
301.  Rule. — Multiply  the  principal  hy  the  number  of  days, 
divide  the  product  hy  6,  and  remove  the  decimal  point  three  places 
toward  the  left.     (The  result  is  the  interest  at  %%.)     Then  pro- 
ceed as  in  the  ahove  rule. 

METHOD   BY   ALIQUOT   PARTS. 

Rx\  What  is  the  interest  of  $421.50  for  Syr.  8mo.  and  15da,  at  9%  ? 

OPERATION.  ANALYsrs.-Having  found 

Principal,                                $421.50  ^^^  'f^'^'^  ^Z  ^^'l  ^"^ 

Xtate  ib,                                                  .^y  8mo.  is  obtained  by  first 

Interest  for  1  year,                 $37.9350  tailing  i  of  1  year's  int., 

i{  for  6 mo.,  and  then  ^  of 

1-  this  last  int.  for  2mo.  And 

Int.  for  3  years,                     $113.8050  since  15  days  are  i  of  1  mo., 

Int.  for  6mo.  =  ^  of  lyr.        18.9675  ^''  i  of  2mo.,  we  take  i  of 

r   t.    r      n     ^         i   ^e  c     ^          c  oooc  2mo.'s   mt.   for  15   day?. 

Int.  for  2mo.  =  \  of  6mo.        6.3225  ^he  int.  as  found  for  the 

Int.  for  15da.  =  \  of2mo.       1.5806^  several  parts  of  the  whole 

Int.  for  Syr.  8mo.  15da.     $140. 6756k  Ans.      time,  added  together,  gives 

the  interest  required. 

NoTB. — Whenever  the  number  of  mills  is  5  and  upwards,  in  business  transac- 
tions, we  add  1  cent  and  drop  the  mills.  Hence,  the  interest  in  the  above  ex- 
ample is  called  $140.68. 

30!3.  Rule. — I.  First  find  the  interest  for  one  year  hy  mul- 
t'lplying  the  principal  hy  the  rate  %,  decimally  expressed,  and  this 
product  by  the  number  of  years. 

II.  Find  the  interest  for  the  months  and  days  by  aliquot  parts. 
The  sum  of  the  partial  interests  will  be  the  interest  required. 

METHOD  BY   MONTHS. 
Ex.  What  is  the  interest  of  $24.20  for  4yr.  7mo.  and  15da.,  at  6^  ? 

OPERATION.  OPERATION. 

6.05  18.5  $24.20 

%^.%^  X  .06  X  V^,^      ^.  ....  ^ 

^ITl  -  ^b.7lD5.         ^2  )  1.4520  =  Int.  for  1  yr. 

.1210  =  Int.  for  1  mo. 
Notes.— 1.  4yr,  7mo.  15da.  =  55.5mo.  55.5 

2.  The  above  is  the  product  of  the  prin- 
cipal, rate  per  cent.,  decimally  expressed 
in  months  and  <^i?cimals  of  a  month,  div- 


6050 
6050 
idedby  12  =  3  X  4.  '  6050 


$6.71550  =  Int.  for  55.5  ni 
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303.  Rule. — I.  Reduce  the  time  to  months  and  decimals  <*f 
K  month. 

II.  Find  the  interest  for  1  year^  and  divide  it  hy  12;  the  quo 
tient  will  he  1  month's  interest, 

III.  Multiply  this  interest  hy  the  time  expressed  in  months,  and 
the  product  will  he  the  interest  required. 

METHOD   BY   PROPORTION. 

Ex.  What  is  the  interest  of  $52.50,  at  6%,  for  4  years  5  months 
and  10  days? 

Sol.  100  :  6  X  4yr.  5mo.  lOda.  ::  $52.50  ;  a;-,  whence  the 

304.  Rule.— 100  is  to  the  per  cent,  multiplied  by  the  time^ 
as  the  principal  is  to  the  interest. 

EXAMPLES   FOR   PRACTICE 

TO   BE    SOLVED    BY    ANY    OF    THE    ABOVE    METHODS. 

Note. — If  the  principal  be  given  in  old  currency,  reduce  the  shillings,  pence 
and  farthings,  to  the  decimal  of  a  £;  then  proceed  as  in  decimal  currency. 

What  is  the  interest  on 

1.  $500  for  lyr.  lOmo.  and  15da.,  at  6%  ?  Ans.  $56.25. 

2.  $9862.12^  for  Syr.  5mo.,  at  4%  ?  Ans.  $1347.82  -f . 

3.  £26  10  0  for  2vr.  4nio.,  at  6%?  Ans.  $14.84. 

4.  $972.40  for  lyr.  7mo.  18da.,  at  1%1  Ans.  $111,177  -f- . 

5.  $143  for  2yr.  and  9mo.,  at  8^?  Ans.  $31.46. 

6.  $47.25  for  lyr.  and  6 mo.,  at  6%?  Ans.  $4.25^. 

7.  £42  18  0  for  3vr.  4nio.  25da.,  at  6%?  Ans.  £8  15  2^^. 

8.  $147.90  for  8mo'.  4da.,  at  5%?  Ans.  $5.01  +  . 

9.  $145.50  for  lyr.  9mo.,  24da.,  at  6^  ?  Ans.  $15.85  +  . 

10.  $579.75  for  lyr.  3mo.  2da.,  at  5%'?  Ans.  $36,395  +  . 

11.  £94  12  6  for  4yr.  6mo.  7da.,  at  S%1  Ans.  $136,848+  . 

12.  $123.75  for  2yr.  8mo.  12da.,  at  6%?  Ans.  $20.04^. 

13.  $50.40  for  lyr.  and  10 mo.,  at  1%'^  Ans.  $6,468. 

14.  $475  for  2yr.  7mo.  20da.,  at  fi^  ?  Ans.  $75.208i. 

15.  £6  11  3  for  2yr.  4mo.,  at  7^?  Ans.  £1   1  5^. 

16.  $336  for  5mo.  15da.,  at  696?  Ans.  $7.70. 

17.  $1265.60  for  Syr.  2mo.  9da.,  at  7^?  Ans.  $459.94  +  . 

18.  §72.12.^  for  6vr.  and  5mo.,  at  4%  ?  Ans.  $18.51  +  . 

19.  $497.36  for  lyr.  6mo.  Ida.,  at  5%?  Ans.  $37.37  +  . 

20.  £191  5  4  for2vr.  9mo.,  atl^^?  i4n.s.  $21.039  + . 

21.  $7671.09  for  3yr.  8mo.  5da.,  at  ?^^?  Ans.  $2258.70  +  . 

22.  $49.80  for  2yr.  and  11  mo.,  at  7^;^?  .4ns.  $10.16|. 

23.  $350.80  for  15mo.  and  8da.,  at  i(>%? 
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24.  $1040  for  5yr.  11  mo.  29da.,  at  7  ^  ?  Ans.  $436,596. 

25.  £24  18  8  for  lOmo.  and  20da.,  at   1  %?    Ans.  £1  11  0^  +  . 

26.  $51.17  for  lOmo.  and  29da.,  at  4  ^? 

27.  $548.12  for  6yr.  Imo.  3da.,  at  7  %  ?  Ans.  $233.72  +  . 

28.  $500  for  2yr.  5mo.  12da.,  at  6  %  ? 

29.  $909.50  for  5yr.  5mo.  4da.,  ai  6  %  ?  Ans.  $296.19  +  . 
80.  £92  12  0  for2yr.  lOmo.,  at  6^%? 

31.  $680  for  4yr.  Imo.  15da.,  at  6  %  ?  Ans.  $168.30. 

32.  $2000  for  lyr.  3mo.  lOda.,  at  9%? 

33.  $471.11  for  4yr.  and  8mo.,  at  7^%?  Ans.  $164,888  +  . 

34.  $190,016  for  3mo.  24da.,  at  4^  %? 

35.  £427  8  8  for  lyr.  5rao.,  at  5|  %  ?  Ans.  £34  16  4  -f  . 

36.  $708.20  for  2yr.  2mo.  12da.,  at  4|9^? 

37.  $640.70  for  8mo.  and  26da.,  at  5^  %  ?  Ans.  $26,037  +  . 

38.  $730.50  for  18mo.  and  23da.,  at  6^  %  ?  ^ 

39.  $950  for  4yr.  7mo.  9da.,  at  8^  %  ?  Ans.  $36 1 . 1 78  +  . 

40.  £81  10  0  for  2yr.  and  6mo.,.  at  4|%? 

41.  $150.80  for  7mo.  and  20da.,  at  7^  % "?  ^ns.  $6.98  +  . 

42.  $1072.40  for  5  yr.  lOmo.  5da.,  at  6^%? 

43.  $601.20  for  4yr.  2mo.  3da.,  at  8^  %?  Ans.  $213,35  +  . 

44.  $1425.20  for  lyr.  and  16da.,  at  4^%? 

45.  £319  10  9  for  lyr.  lOmo.,  at4|%?  Ans.  $102,518  +  . 

46.  $742.30  for  4yr.  9mo.  19da.,  at  6|  %? 

47.  $1370.40  for  3yr.  4mo.  27da.,  at  7^  %  '^         ^ns.  $350.30  +  . 

48.  $160.75  for  2vr.  llmo.  4da.,  at  5|^? 

49.  $1463.60  for  7yr.  7mo.  22da..  at  6^  9^  ?         Ans.  $727 .24  +  . 

50.  £184  18  8  for  lyr.  9mo.  6da.,  at  3^  %? 

"What  is  the  amount  of 

51.  $0,145  for  9yr.  9mo.  and  9da.,  at  6  %  ?  Ans.  $0.23  +  . 

52.  $1051.50  for  2yr.  lOmo.,  at  7  %  ?  Ans.  $1260.045  +  . 

53.  $168.13  for  8yr.  5mo.  3da.,  at  6  %?  Ans.  $253,119. 

54.  $100.25  for  2mo.  and  29da.,  at  4  %  ?  Ans.  $101,241. 

55.  $1,011  for  lOyr.  lOmo.  lOda.,  at  G  %? 

56.  $1000  for  3yr.  3mo.  29da.,  at  5^  %  '^  ^^s.  $1183.18. 

57.  $168.50  for  lyr.  5mo.  and  lOda.,  at  6^  %  ? 

58.  $2000  for  Imo.  5da.,  at  6|  %  ?  Ans.  $2013.12^. 

59.  $0.05  for  20yr.  lOmo.  15da.,  at  8  %  ?  / 

60.  $325.25  for  2yr.  9mo.  12da.,  at  6^  %  ?  Ans.  $384.09  4: . 

61.  $495.95  for  5yr.  5mo.  5da.,  at  6|  %  ? 

62.  £109  3  9  for  7yr.  9mo.  18da.,  at  34^6? 

63.  $2560.75  for  4yr.  3mo.  25da.,  at  6^  %? 

64.  "What  is  the  interest  of  $1560  from  April  9,   to  November  10, 
at  5^^?  Ans.  $50.28-^. 

65.  "What  is  the  amount  of  $175.08  from  May  7,   1861,  to  Septem- 
ber 25,  1863,  at  7  %?  Ans.  $204,289. 

66.  "What  is  the  interest  of  $176.89^  from  January  6,  1868,  to  July 
22,  1869,  at  6^^? 

67.  "What  is  the  amount  of  $1756.75  from  June  29,  1860,  to  Febru- 
arv  12,  1863,  at  7  96  ? 
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68.  What  is  the  interest  of  £43  2  6  from  March  17,  to  December 
V,  at  7^%?  Ans.  £2  5  1|+. 

69.  What  is  the  interest  of  $1530.50  from  February   10,    1868,   to 
January  25,  1869,  at  ^  ^  ?  Ans.  $7.33  4- . 

70.  What  is  the  amount  of  $158.30  from  February  17,   1868,  to 
December  30,  1871,  at  7^  %  ? 

71.  What  is  the  interest  of  $1728.19,  from  May  7,  1868,  to  July  17, 
1869,  at  4  %?  ^ns.  $5.16  +  . 

72.  What  is  the  interest  of  £32  8  9  from  September  25,   1867,  to 
July  9,  1869,  at|^? 

73.  What  is  tlie  amount  of  $89.96  from  June  19,  1870,  to  Decem- 
ber 9,  1871,  at  8^  %  ?  Ans.  $100,886. 

74.  What  is  the  interest  of  $990.75  from  October  5,    1868,   to  Jan- 
uary 15,  1869,  atl|%? 

75.  What  is  the  interest  of  $1030. 10  from  November  8,    1867,   to 
March  3,  1869,  at  8|  %  ?  Ans.  $120,625  +  . 

76.  What  is  the  interest  of  £45  10  4  from 
May  5,  1869,  at|%? 


EXACT   METHOD   OP   COMPUTING  INTEREST. 

305.  In  the  preceding  methods  of  computing  interest,  -which 
are  in  general  use,  we  have  reckoned  30  days  to  the  month,  and 
12  months  to  the  year,  which  allows  to  each  year  360  instead 
of  365  days.  Hence,  the  results  obtained  in  these  calculations  are 
not  strictly  correct. 

The  following  exact  method  is  used  by  business  men  in  com- 
puting interest  when  the  time  is  short. 

KoTE. — The  exact  time,  when  it  is  less  than  a  year,  is  found  by  the  table  on 
page  124.  ^ 

306.  Rule. — Multiply  the  interest  of  the  principal  for  1  year 
hy  the  exact  number  of  days  it  has  been  on  interest^  and  divide  the 
product  by  365,  the  quotient  will  be  the  interest  required. 

1.  What  is  the  interest  of  $345.60,  from  February  5,  1869,  to  Aug. 
20,  1871,  at  7  96?  ^ns.  $61.374  + . 

2.  What  is  the  interest,  at  5^^,  of  $425.50,  from  January  8th.,  until 
November  20th.  ?  Ans.  $20.26  +  . 

3.  What  is  the  interest,  at  6^  %,  of  $140.40,  from  Aug.  29th.,  1870, 
to  Nov.  29th.,  1871  ?  Ans.  $11,426  +  . 

4.  What  is  the  interest,  at  8  ^,  of  $4560,  from  May  18th.,  1868,  to 
Sept.  25th.,  1871  ? 

5.  What  is  the  interest,  at  7^  %,  of  $3790.45,  from  July  20th.,  1869, 
to  Sept.  rith.,  1871? 

6.  What  is  the  interest,  at  4^  5^  of  £48  16  3.  from  Sept.  12th., 
1868,  to  Aug.  28th.,  1871  ? 
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PARTIAL  PAYMENTS. 

307.  Partia?  Payments  are  payments  of  part  of  a  note, 
bondjor  other  moneyed  obligation,  made  at  different  times. 

The  payments  are  acknowledged  by  receipts  written  by  the 
creditor  on  the  back  of  the  note  or  obligation,  which  are  called 

Indorsements. 

30S.  Rule. — I.  If  the  interest  be  paid  by  days  : — Multiply/ 
the  jjrincipal  by  the  number  of  days  which  have  elapsed  before  any 
payment  teas  made.  Subtract  the  first  payment^  and  multiply  the 
remainder  by  the  number  of  days  which  passed  between  the  first 
and  second  payments.  Subtract  the  second  payment ,  and  multiply 
this  remainder  by  the  number  of  days  which  passed  between  the 
second  and  third  payments.     Subtract  the  third  payment,  etc. 

II.  Add  all  the  products  together,  audfind  the  interest  of  their 
sum  for  one  day. 

III.  If  the  interest  is  to  be  paid  by  the  week  or  month  : — 
Substitute  weeks  or  months  for  days,  in  the  above  rule, 

Ex.  1.  How  much  principal  and  interest  have  I  to  pay  on  the  fol- 
lowing note,  due  Dec.  29,  1871? 

$  420.  Quebec,  Sept.  8,  1868. 

For  value  received,  I  promise  to  pay  James  Carroll,  or  order,  four 
hundred  and  twenty  dollars,  with  interest,  at  7  ^^  ?     Thomas  Brown. 

On  this  note  were  indorsed  the  following  payments  : — 

Oct.     1,  1869,  received, $22.28. 

Nov.  20,  1869,         *'       50.00. 

#        May    8,  1871,         "       247.87. 

OPERATION. 

From  Sept.     8,  1868,  to  Oct.     1,  1869,  there  are  388  days. 
''     Oct.      1,  1869,  to  Nov.  20,  1869,     '-      ''      50     '' 
''     Nov.   20,  1869,  to  May    8,  1871,     ''      "    534     " 
"     May.     8,  1871,  to  Dec.  29,  1871,     "      "    235     '' 
Whole  principal  |420.00  for  388  days  =  |162960.00  for  1  day. 
First  indorsement  22.28 

Balance       $397.72  for    50  days  =  $  19886.00  for  1  day. 
Second  indorsement  50.00 

Balance       $347.72  for  534  days  =  $185682.48  for  1  day. 
Third  indorsement  247.87 

Balance       $  99.85  for  235  days  =  $  23464.75  for  1  day. 

Whole  interest  =  that  of  $391993.23  for  1  day. 
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Interest  on  $391993.23  at  7  %  for  lyr.  =  $27439.5261. 

Hence,  the  int.  for  1  day  =  §27439.5261  -^  365  =  $75.1767  +  . 

Then  interest  due  =  $75.1767  +  . 

Balance  on  note  =  99.8500. 


Principal  and  interest  due    $175.0267  + 


$  450.  Montreal,  January  13,  1869. 

2.  Nine  months  after  date,  I  promise  to  pay  Louis  Merrill,  or  order, 
four  hundred  and  fifty  dollars,  with  interest,  at  6  %,  for  value  re- 
ceived. A.  N.  Moreau. 

Indorsed  as  follows :  Oct.  7,  1869,  $125.10  j  Aug.  25,  1870,  $225.35.  How 
much  remained  due  Sept.  19,  1871  ?  Am.  $142.8802+. 


Kingston,  July  26,  1866. 


3.  Four  years  aft^r  dato,  we  promise  to  pay  Lawrence  Boyce,  or  order, 
three  hundred  twenty-five  and  ^y  dollars,  with  interest,  at  7  %.  Val- 
ue received.  L.  R.  Whelan  &  Co. 

Indorsed  as  follows  :  Jan.  20,  1867,  $121.18;  March  14,  1868,  $72.45  j  July 
26, 1869,  $133.65.    How  much  remained  due  Sept.  8,  1870  ?     Am.  $41.0l-|-. 


11737^0^.  Toronto,  March  6,  1868. 

4.  On  demand,  we  promise  to  pay  Fisher  &  Howe,  or  order,  one 
thousand  seven  hundred  thirty-seven  and  ^^  dollars,  for  value  re- 
ceived, with  interest,  at6%?  T.  Johnson  &  Bro. 

Indorse!  as  follows  :  June  1,  1868,  $623.80;  Sept.  10,  1868,  S700.  How  much 
w^  due  Jan.  31,  1869  ?  Aixs.  $4G6.763-f-. 


$1240.  Ottawa,  Aug.  18,  1869. 

5.  For  value  received,  I  promise  to  pay  R.  N.  Kelly,  or  order^ 
twelve  hundred  and  forty  dollars,  on  demand,  with  interest,  at  6  %. 

Joseph  Rogers. 

Indorsed  as  foUows  :  Sept.  25,  1869,  $95;  Oct.  28,  1869,  $217.86;  Dec.  12, 
1869,  $432.36  ;  April  6,  1870,  $120.20  ;  July  3,  1870,  $366.50.  How  much  re- 
mained due  Sept.  10,  1870  ?  Am.  $43,758+. 


£  304  6  6.  Halifax,  June  2,  1868. 


6.  For  value  received,  I  promise  to  pay  N.  J.  Webster,  or  order,  on 
demand,  three  hundred  and  four  pounds  six  shiiling^s  and  six  pence, 
with  interest,  at  6  ^.  A.  C.  Murphy. 

Indorsed  as  follows :  July  17,  1868,  £51  19  0;  Oct.  6,  1868,  £52  8  0;  Dec. 
11,  1868,  £80  4  6 ;  March  29, 1869,  £105  9  l*.  How  much  was  due  Oct.  7^ 
1869  ?  ^  Alia.  £24  13  O^y,. 
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$  14696.50.  St.  John,  June  17,  1866. 

7.  For  value  received,  we  jointly  and  severally  promise  to  pay 
Edward  Hammond,  or  order,  on  demand,  fourteen  thousand  ^ix  hun- 
dred and  ninety-six  -^^^  dollars,  with  interest,  at  8  %.  J.  P.  Rooney. 

S.  E.  Hamilton. 

Indorsed  as  follows  :  Sept.  5, 1866,  $4927.60  ;  Dec.  7,  1866,  $784.40  ;  June  11, 
1867,  $1964.40;  Feb.  7,  1868,  $5685.80;  Dec.  19,  1868,  $634.46.  How  much 
remained  due  May  1,  1869?  ^ns.$2006.  266-f-.  , 

8.  A  farmer  gave  a  mortgage  on  his  farm  for  $4875,  dated  June  1, 
1867,  to  be  paid  in  4  years,  with  1^%  interest.  Six  months  from  date 
he  paid  $223.25  ;  Oct.  20,  1869,  11250  ;  July  3,  1870,  $750  ;  Jan.  1, 
1871,  $250  5  how  much  was  due  at  the  expiration  of  the  given  time? 

Jns.  $3595.31+. 

PROBLEMS  IN  INTEREST. 

300.  It  will  be  observed  that  there  are  five  parts  or  terms  con- 
nected with  each  of  the  preceding  questions  in  interest,  viz. :  the 
Principal,  the  Rate  %,  the  Time,  the  Interest,  and  the  Amount. 
The  investigation  of  these  involves  five  cases  :  I.  To  find  the  in- 
terest ;  II.  To  find  the  amount ;  III.  To  find  the  principal ;  IV. 
To  find  the  rate  %;  V.  To  find  the  time. 

The  Cases  I.  and  II.  have  already  been  solved  (296,  298). 

310.  Case  III. — The  interest,  time,  and  rate  %,  being  given, 
to  find  the  Principal. 

E.v.  What  principal  in  3  years,  at  6%,  will  gain  $47.70  interest  ? 

OPERATION.  Analysis. — We  find  the  interest  of 

$1  for  3  years.    Since  it  requires  3 

.06  mt.  01  $1  for  lyr.  years  from  a  principal  of$l  to  gain 

3  18  cents,  it  will  require  a  principal  of 

as  )  $47.70  (  $265,  Ans.  l^rs^onlSd^i^r  in'l47'7o" 

Byproportion,  ^iSI^Sr^He^'''''''^ "'"'"' 

^  ::  $6  X  3  :  $47.70. 


311.  Rule. — Divide  the  given  interest  or  ainount  by  the  in- 
terest or  amount  of  $1  for  the  given  time  and  rate,  and  the  quotient 
will  be  the  principal. 


EXAMPLES   FOR  PRACTICE. 


What  principal  will  in 

1.  6yr.  3mo.,  at  6  %,  give  $56.25  ?  Ans.  $150. 

2.  lyr.  6mo.,  at  6  %,  give  $1.2924  int.  ?  Ans.  $14.36. 
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3.  4nio.  ISda.,  at  4  %,  give  $27.60  int.  ?  Ana.  $1800. 

4.  lyr.  4mo.,  at  8^  %>  g've  $1,8.20  int.  ?  Ans.  $120. 

5.  3jr.  Brno,  loda.,  at  6  9^,  give  $76,095  int.  ?  ^ws.  $342. 

6.  4yr.  9rao.  ISda.,  at  9  %.  give  $65,016  interest? 

7.  Syr.  8mo.  12da.,  at  5  %.  gain  $147.9435?  Ans.  $340.10. 

8.  lOyr.  lOmo.  20da.,  at  6i  %,  gain  $1.7770^  ? 

9.  If  the  interest  on  a  sum  borrowed  at  2  96  a  month,  is  $24  for  90 
days,  what  is  the  sum  ?  Ans.  $400. 

10.  "What  sum  of  money  loaned  for  183  days,  at  7^  %,  is  sufficient 
to  produce  $619.15? 

31S.  Case  IV. —  The  principal,  time  and  interest  heing  given, 
to  find  the  Rate  ^. 

Ej^.  The  interest  of  $750  for  4  years  is  $180,  what  is  the  rate  ^? 

OPERATiox.  Analysis.— We  find  the  interest 

•  -^^Q  on  the  principal  for  4  years  at  1  <^ 


.04 


Since.the  interest  of  $  I  at  Ifo   for 

4  years  is  4  cts.,  the  interest  of  $750 

$30.00  )  $180.00  (  6%,  Ans.  will  be  750  times  as  much,  or  $30. 

180  00  Now,  if  $30  is  1  % ,  $1 80  will  be  a3 

many  ^  as  $30  is  contained  times 

By  proportion.  in  $180;  dividing,  we  obtain  6,  the 

$100  :  $750  ::  :r  X  4  :  $180.         required  rat<5  ^ .    Hence  the 

SIS.  Rule. — Divide  the  given  interest  hy  the  interest  of  the 
principal  for  the  given  time,  at  1  %,  and  the  quotient  will  he  the 
rate  %  required. 

EXAMPLES   FOR  PRACTICE. 

Required  the  rate  per  cent,  if  the  interest  of 

1.  $500  for  Ivr.  3mo.  is  $56.25.  Ans.  9  %. 

2.  $40  for  2yr.  9mo.  r2da.  is  $13.36.  Ans.  12  %. 

3.  $540  for  lyr.  2mo.  6da.  is  $38.34.  Ans.  6  %. 

4.  £37  15  0  for  lyr.  4mo.  is  £3  10  5?.  Ans.  7  %. 

5.  $125  for  3yr.  6mo.  is  $32.37^.  Ans.  7f  %. 

6.  $1500  for  3vr.  3nio.  29da.  is  $274.77. 

7.  $124  for  4vr.  3mo.  lOda.  is  $29.17|.  Ans.  b\  9^. 

8.  $36  for  3yr.  8mo.  19da.  is  $8,034. 

9.  At  what  rate  96  "iust$l,  or  any  other  sum,  be  on  interest,  to 
double  itself  m  142  years  ?  Ans.  7  %. 

10.  K  man  invested  $4500  in  the  Montreal  Bank,  and  received  a 
semi-annual  diviclend  of  $167. 50 j  what  %  was  the  dividend? 

314.  Case  Y.— The  principal,  interest,   and  rate  %  heing 
given,   to  find  the  Time. 
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Ex.  In  what  time  will  §450  gain  §54  interest,  at  G  %  ? 

OPERATiox.  Analysis.— We  find  the  interest 

^  45Q  on  the  given   principal  for  I  year. 

np       '  Since  the  interest  of  $1  for  I  year  is 

"  •        6  cents,  the  interest  of  $450  will  be 

$27.00  )  ^54.00  (  2yr.  Ans.          450  times  as  much,  or  $27.     Now,  if 

54  00        "^  ^^  require  1  year  for  the  given  prin- 
cipal to  gain  $27,  it  will  require  as 


n  '  many  years  to  gain  $54  as  $27  is 

ny  proportion.  contained  times  in  $54 j  dividing,  we 

$100  :  §450  ::   6   x  X  -.  $54.  obtain  2  years,  the  required  time. 

Hence  the 

31S.  Rule. — Divide  the  given  interest  hy  the  interest  on  the 
jyrincipal  for  1  year,  and  the  quotient  will  he  the  time  required  in 
years  and  decimals. 

Note. — The  decimal  part  of  the  quotient,  if  any,  may  be  reduced  to  months 
and  days  (by  210). 

EXAMPLES  FOR  PRACTICE. 

In  what  time  will 

1.  $26,  at  6  %.  give  $1.95  interest  ?  Ans.  lyr.  3mo. 

2.  $280,  at  6  %,  give  $84  interest  ?  Ans.  5  years. 
8.  145.25,  at  6  %,  give  $1.81  interest?  Ans.  Brno. 

4.  $98,  at  8%.  gain  f  25.48? 

5.  $240,  at  G  %.  amt.  to  $280  ?  Ans.  2yr.  9mo.  lOda. 

6.  $70.50,  at  9  %,  give  $81.72^  interest? 

7.  $408,  at  7  %,  amt.  to  $484.18  ?  Ans.         11  mo. 

8.  £120,  qXAI%,  amt.  to  £140  8  0? 

9.  $1,  or  any  other  sum,  double  itself,  at  5^  int.  ?      Ans.  20yr. 
10.  $2365.24  double  itself,  at  7^? 


^ 


PROMISCUOUS  EXAMPLES  IN  SIMPLE  INTEREST. 


"What  principal  will  in 


J 


-  1.  Syr.  4mo.,  at  4  %,  give  $2048  int.  ?  Ans.  $9600. 
2.  5mo.  6da.,  at  6  %,  give  £186  8  6  int.?  Ans.  £5237  10. 
8.  lyr.  8mo.,  at  6^  %,  give  $97.50  int.  ?  Ans.  $900. 

4.  9mo.  2lda.,  at  5  %,  give  £15  15  0  int.?      Ans.  £389  13  9  + 

5.  3yr.  5mo.  18da.,  at  5^  %,  give  $288  int.  ?  Ans.  $1582.42. 

6.  llmo.  9da.,  at  5^%,  give  £466  2  6  int.?  Ans.  £9000. 

7.  4yr.  5mo.  14da.,  at  5  %,  give  $150.37^  int.  ?  Ans.  $675. 

8.  8yr.  5mo.  17da.,  at  5|9^,  give  $1451.52  int.?  ..-.4ns.  $7287.71. 

In  what  time  will 

-  9.  $625,  at  6  %,  give  $262.50  int.  ?  ^ns. 7yr. 
10.  £67  10  0,  at  4  %,  give  £24  6  0  int.  ?  Ans.  9yr. 
1'  $1779,  at  5  %,  give  $296.50  int.  ?                       Ans.  3vr.  4mo. 
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12.  $242,  at  4 1  9^,  give  $oo  int.  ?  Ans.  4yr.  9ino.  12da. 

13.  £460,  at  6^  96,  give  £50  int.?  Ans.  2vr.  25da. 

14.  $2178,  at  41  %,  give  1635.25  int.  ?  Ans.  7yr. 

15.  £405,  at  6%,  give  £151   17  6  int.?  Ans.  671.  3mo. 

16.  §481.25,  at  5  %,  give  §192.50  int.  ?  Ans.  Syr. 

Required  the  rate  %,  if  the  interest  of 

1 7.  $978.20  for  lyr.  is  $48.91.  Ans.  5  %. 

18.  £110  12  6  for50da.  is£l   16  10^.  Ans.  12%. 

19.  $1290  for  124da.  is  $19.99^.  Ans.  4^%- 

20.  $4340  for  3vr.  is  $585.90.  Ans.  U%. 

21.  $675  for  44"!no.  is  $142,314-  Ans.  6|  %. 

22.  $7500  for  48da.  is  $60.  Ans.  6  %. 

23.  $11004.75  for  Ivr.  is  $550.28|.  Ans.  0%. 

24.  £120  for  6nio.  i5da.  is  £32  10  0.  Ans.  50  %. 
^  25.  The  annual  sales  of  a  starch  manufacturer  amount  to  £2737  10; 

supposing  that  his  profits  are  5  %  per  year,  in  how  many  years  will 
they  reach  £323  18  9  ?  Ans.  2yr.  4mo.  12da. 

26.  An  individual  disposed  of  the  |  of  his  funds  at  4%  and  ^  at 
5  %  ;  every  year  he  draws  as  much  as  will  pay  the  harnessing  of  a 
horse  which  harness  is  worth  $117.60;  what  is  the  amount  of  his 
funds?  yl«s.  $2800. 

27.  What  is  the  interest  of  $17.18,  from  July  29th.,  1864,  to  Sept. 
Lst.,  1868,  at  6  %?  Ans.  $4,214+  . 

28.  What  will  be  the  amount  of  £19  15  9,  at  1^%.  from  Feb.  17th., 

1864,  to  Dec.  30th.,  1867  ?  Ans.  £25  10  7  +  . 

29.  If  $1756.75  is  placed  on  interest,  June  29th.,  1866,  what  will  it 
amount  to  Feb.  1 2th.,  1 869,  at  7  %  ?  Ans.  $2078.869  +  . 

30.  What  principal,  at  5  %,  during  lyr.  8mo.  12da.  will  amount  to 
£231  12  llf  ?  Ans.  £213  10  0. 

31.  On  Aug.  15th.,  1860,  I  lent  $5259,  at  6  96 )  what  amount  will 
be  due  me  on  May  1st.,  1868  ?  Ans.  $7692.164. 

32.  An  individual  buys  6541  acres  of  land  at  the  rate  of  $509.72 
per  100  acres;  if  he  pays  only  at  the  end  of  3yr.  Imo.  15da.,  the  int. 
will  equal  to  g  of  the  principal ;  what  is  the  rate  ?  Ans.  4  %. 

33.  A  person  placed  a  certain  sum  on  interest  at  4  %,  which  pro- 
duced £427  10,  in  3  years  ;  what  is  the  sum  ?         Ans.  £3562  10. 

34.  What  is  the  interest  on  a  bill  of  $257.81,   dated  March   1st., 

1865,  and  pavable  July  16th.,  1867,  at  7  %  ?  Ans.  $42.86  +  . 
-'35.  Find  the  amount  of  $17041.20,  at  4|  %,  for  lyr.  7mo.  28da. 

36.  What  sum  is  that  which  will  give  an  interest  of  $900,  in  lOvr., 
at  4^%?  Ans' $2000\ 

37.  A  principal  of  £112  10  was  put  on  interest,  and  at  the  end  of 
Syr,  amounted  to  £144 ;  at  what  rate  was  the  principal  placed? 

^^38.  A  boy  haftjccumulated  a  sum  of  money  by  his  savings,  and 
wishes  to  obtain  ah  annual  revenue  of  $140  ;  if  the  rate  is  5  %,  what 
principal  must  he  have  ?  Ans.  $2800. 

^  39.  A  merchant  borrows  the  sum  of  £938  12  3,  which  is  owned  by 
a  minor  aged  15yr.  3mo.  20da.  He  keeps  it  until  the  owner  is  21 
vears  old  ;  what  sum  will  be  then  due,  at  6  ^i^  simple  interest? 

r 
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40.  What  will  be  the  interest  of  $325,  from  June  5th.,  1866,  to 
July  4th.,  1868,  at  7^  %?  Ans.  $49.02  f  . 

41.  A  merchant  says  that  his  gain,  during  the  nine  years  he  car- 
ried on  business,  equals  the  price  of  3659  yards  of  cloth  at  $2.08  a 
yard  ;  what  was  his  annual  revenue,  supposing  he  placed  his   gain 
on  interest  at  5  %  ?  Ans.  $380,536. 

42.  From  1857  to  1867,  the  population  of  Syracuse  augmented  24|^ ; 
knowing  the  last  years  number  of  inhabitants  to  be  102295,  tell  us 
what  was  the  papulation  in  1857  ?  Ans.  82000  inhab. 

43.  What  sum  must  be  placed  on  interest,  at  4%,  to  amount  to 
£627  18  6  in  2yr.  10mol6da.?  Ans.  £563  2  I4. 

44.  A  man  assures  me  that  if  he  places  on  interest  a  sum  equiv- 
alent to  968  yd.  of  cloth  at  $3.18  a  yard,  he  will  secure  an  annual  rev- 
enue of  $153.*'91^  ;  what  must  be  the  rate  ?  .4ns.  5  %. 

45.  From  an  investment  of  $35680  in  commercial  concerns,  I 
withdraw  a  gain  of  $223  per  month  ;  what  is  the  annual  rate  of  the 
interest?      "  .4ns.  1^%. 

46.  A  property  was  sold  for  £2830  ;  the  conditions  were  £«00  in 
cash,  £875  in  6  months,  £625  in  10  month.«,  and  the  remainder  in 
lyr.  3mo.,  with  interest  at  7  % ;  what  was  the  amount  paid  ? 

47.  A  merchant  having  raised,  during  the  6  years  of  his  business, 
a  capital  of  $2965.10,  desires  to  know  in  what  time  he  will  receive 
$889.53  as  interest  at  5  %  ?  Ans.  6yr. 

48.  An  individual  borrowed  £3750  at  7  %,  and  then  lent  it  at  6  ^ ; 
what  will  he  lose  in  146  days,  if  the  year,  for  the  first  transaction,  ci>n- 
eists  of  360  days,  and  that  of  the  second,  305  days? 

49.  During  what  time  must  a  certain  sum  be  on  interest  at  4^  %  to 
produce  f  of  it  ?  Ans.  17yr.  9mo.  lOda. 

50.  In  selling  merchandise  at  12s.  the  yard,  I  n)ake  a  profit  of  64  % ; 
\vhat  is  the  price  per  yard ?  Ans.  lis.  3;^  +  d. 

51.  The  f  of  a  sum  of  money  is  lent  at  4  %,  and  the  f ,  at  5  % ;  what 
is  the  sum,  knowing  that  the  annual  interest  is  $28.82  ?  Ans.  $655. 

52.  An  apparatus  for  astronomical  purposes  cost  £49  ;  but,  as  this 
sum  could  not  be  paid  before  3yr.  9mo.,  the  price  was  augmented  2% 
of  its  primitive  value;   what  was  the  rate?  Atis.  4  ^. 

53.  A  man  placed  on  interest,  at  4  %,  a  certain  sum  of  money  which 
produced  in  5  years  the  funds  requisite  for  the  purchase  of  ,^68  lbs. 
of  preserved  tamarinds,  at  46^  cts.  a  lb. ;  what  was  the  sum  ? 

54.  A  merchant  has  invested  in  business  a  capital  of  $21840  which 
produces  him  12^  ^  annually ;  but,  for  sanitary  reasons,  he  retires 
from  mercantile  artairs,  and  loans  his  money  at  7|^;  how  much  will 
he  lose  in  2yr.  5mo.  lOda.  by  the  change?  Ans.  $2535. 86|. 

55.  What  is  that  principal  the  iof  which  at  Q%,  and  the  remainder 
at  7  %,  will  give  $4340  interest?  "  .4ns.  $70000.00. 

56.  A  speculator  desires  to  purchase  a  tract  of  land,  containing 450 
acres,  at  £6  17  6  per  acre,  and,  for  this  purpose^  throws  money  at 
5^  %.  At  the  expiration  of  4yr.  Urao.  20da.,  heseifethe  f  of  the  land 
at  £8  10  an  acre,  and  the  remainder,  at  £8  2  9  the  acre ;  how  much 
does  he  lose  by  the  transaction  ? 
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COMPOUND  INTEREST. 

316.  Compound  Interest  is  interest  on  both  principal  and 
interest,  when  the  latter  is  not  paid  when  due. 

NoTi.— The  simple  interest  may  be  added  to  the  principal  annually,  semi-an- 
noally,  quarterly,  or  monthly,  according  to  agreement.  A  creditor  may  receive 
compound  interest  without  being  liable  to  the  charge  of  usury,  but  ca,nnot  legalli/ 
demand  it. 

Ex.  What  is  the  compound  interest  of  $390  for  3  years,  at  5  %  ? 

OPERATION. 

$390.00  Principal  for  1st.  year. 
$390.00     X   .05  =       19.50         Interest  for  1st.  year. 

$409.50  Principal  for  2nd.  year. 
$409.50     X  .05  =      20.475       Interest  for  2nd.  year. 

$429,975  Principal  for  3rd.  year. 
$429,975  X   .05  =      21.49875  Interest  for  3rd.  year. 

$451.47375  Amount  for  3  years. 

$390.00000  Given  principal. 

$  61.47375  Compound  interest. 

317.  Rule. — I.  Fuid  the  amount  of  the  given  principal  at 
the  given  rate  for  one  year,  and  make  it  the  principal  for  the  sec- 
ond year. 

II.  Find  the  amount  of  this  new  principal,  and  make  it  the 
principal  for  the  third  year,  and  so  continue  to  do  for  the  given 

amber  of  years. 

III.  Subtract  the  given  principal  from  the  last  amount,  and 
the  remainder  will  be  the  compound  interest. 

XoTKS. — 1.  When  the  time  contains  years,  months,  and  days,  find  the  amount 
for  the  years,  upon  which  compute  the  interest  for  the  months  and  days,  and  add 
ic  to  the  last  amount,  before  subtracting. 

2.  W  hen  the  interest  is  payable  semi-annually  or  quarterly,  find  the  amount 
(X  the  given  principal  for  the  first  interval,  and  make  it  the  principal  ior  the  sec- 
nd  interval,  proceeding  in  all  respects  as  when  the  interest  is  payable  yearly. 

EXAMPLES   FOR   PRACTICE. 

1.  What  is  the  compound  interest  of  $970  for  2  years  Oniontiis  anu 
24  days,  at  6  %  ?  Ans.  $1 73.21>5. 

2.  What  is  the  compound  interest  of  $520  for  3  years,  at  5  %? 

3.  What  is  the  aM  ,unt  of  $128  for  3  years  5  months  and  IB  day?^ 
at  6  %,  compound  inlarest?  .4ns.  $156,717. 

4.  What  is  the  compound  interest  of  $340  for  2yr.,  interest  bein^ 
payable  semi-annually,  at  6%?  Ans.  $42.67  +  . 

5.  What  is  the  compound  interest  of  $737.75  for  2^  years,  payable 
eeuii-aunually,  at  7%? 
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6.  What  will  $900  amount  to  in  1  year,  at  7  %^  compound  interest, 
payable  quarterly  ?  Ans.  $964. 67  + ' 

7.  What  is  the  amount  of  $500  for  lyr.,  interest  payable  every  3 
mouths,  compound  interest,  at  8^? 

8.  Find  the  compound  interest  of  $948  for  3  years  4  months  and  18 
days,  at  6  9^?  Ans.  $207,051. 

818.  Compound  interest  may  be  computed  more  expeditiously 
by  the  use  of  the  following 

TABLE 

Showing  tlie  amount  o/$l,  or  £\,  at  3,  4,  5,  6,  7,  and  8  per  cent., 
compound  interest,  for  any  number  of  years  from  1  to  34. 


Years 

1 

3  per  cent. 

4  per  cent. 

5  per  cent. 

6  per  cent. 

7  per  cent. 

8  per  cent. 

1.030000 

1.040000 

1.050000 

1.060000 

1.070000 

1.080000 

2 

1.060900 

1.081600 

1.102500 

1.123600 

1.144900 

1.166400 

3 

1.092727 

1.124864 

1.157625 

1.191016 

1.225043 

1.259712 

4 

1.125509 

1.169859 

1.215506 

1.262477 

1.310796 

1.360489 

5 

1.159274 

1.216653 

1.276282 

1.338226 

1.402552 

1.469328 

6 

1.194052 

1.265319 

1.340096 

1.418519 

1.500730 

1.58B874 

7 

1.229874 

1.315932 

1.407100 

1.503630 

1.605782 

1.713824 

8 

1.266770 

1.368569 

1.477455 

1.593848 

1.718186 

1.850930 

9 

1.304773 

1.423312 

1.551328 

1.689479 

1.8.38459 

1.999005 

10 

1.343916 

1.480244 

1.628895 

1.790848 

1.967151 

2.158925 

11 

1.384234 

1.539454 

1.710339 

1.898299 

2.104852 

2.331639 

:  12 

1.425761 

1.601032 

1.795856 

2.012197 

2.252192 

2.518170 

13 

1.468534 

1.665074 

1.885649 

2.132928 

2.409845 

2.719624 

14 

1.512590 

1.731676 

1.979932 

2.260904 

2.578534 

2.937194 

15 

1.557967 

1.800944 

2.078928 

2.396558 

2.759032 

3.172169 

16 

1.604706 

1.872981 

2.182875 

2.540352 

2.952164 

3.425943 

17 

1.652848 

1.94-7901 

2.292018 

2.692773 

3.158815 

,3.700018 

18 

1.702433 

2.025817 

2.406619 

2.854339 

3.379932 

3.996020 

19 

1.753506 

2.106849 

2.526950 

3.025600 

3.616528 

4.315701 

20 

1.806111 

2.191123 

2.653298 

3.207136 

3.869685 

4.660957 

21 

1.860295 

2.278768 

2.785963 

3.399564 

4.140562 

5.033834 

22 

1.916103 

2.369919 

2.925261 

3.603537 

4.430402 

5.436540 

23 

1.973587 

2.464716 

3.071524 

3.819750 

4.740530 

5.871464 

1  24 

2.032794 

2.563304 

3.225100 

4.048935 

5.072367 

6.341181 

:  25 

2.093778 

2.665836 

3.386355 

4.291871 

5.427433 

6.848475 

!  26 

2.156591 

2.772470 

3.555673 

4.549383 

5.807353 

7.396353 

:  27 

2.221289 

2.883369 

3.733456 

4.822346 

6.213868 

7.988062 

•;  28 

2.287928 

2.998703 

3.920129 

5.111687 

6.648838 

8.627106 

i  29 

2.356566 

3.118651 

4.116136 

5.418388 

7.114257 

9.317275 

1  30 

2.427262 

3.243398 

4.321942 

5.74,3491 

7.612255 

10.062657 

:  31 

2.500080 

3.373133 

4.538040 

6.088101 

%145113 

10.867669 

'  32 

2.575083 

3.508059 

4.764942 

6.453387 

8.715271 

11.737083 

33 

2.652335 

3.648381 

5.003189 

6.840590 

9.325340 

12.676050 

34 

2.731905 

3.794316 

5.253348 

7.251025 

9.978114 

13.690134 

Note. — The  compound  interest  of  $1,  or  £\,  is  $1,  or  £1,  less  than  the  amounts 
.  the  above  table. 


PROMISSORY   NOTES. 


193 


Ex.  What  is  the  compound  interest  of  ^90  for  7  3'earsand  6  montha', 
796?  ^ 


at  7^ 

OPERATION. 

Amt.  of  SI  for  7yr.,  $l.G05782 

Principal,  90 

Amt.  $90  for  77r.,  144.520380 

Interest  of  |i  for  6mo.,  .08^ 

4. 3H56 1 14 
-.7226019 
5.0582 1  ;^3 
144.520380 
149.5785933 
90. 


Analysis.  —  Wo  find  th« 
amount  of  $1  for  7  years  in  the 
table,  and  multiplying  it  by  the 
given  principal,  obtain  the  a- 
mountofthe  $90  for  7  years. 
We  then  tind  on  this  amount 
the  interest  for  the  6  months, 
and  add  it  to  its  principal. 
From  the  last  amount  subtract- 
in-j;  the  original  principal,  we 
have  left  the  compound  inter- 
est required.    Hence  the 


Int.  of  amt.  for  6mo., 

Amt.  added, 

Amt.  fur  7yr.  6 mo.. 

Principal  subtracte:!, 

Comp.  int.  forgiv.  time,  §59.57  + ,  Ans. 

319.  KuLE. — MnlfipJy  the  amount  of  $1  for  the-  given  rati 
and  time,  as  found  in  the  table,  hij  the  given  principal,  and  the 
product  will  be  the  amount.  Subtract  the  principal  from  the 
amount,  and  the  remainder  icill  be  the  compound  intercut. 

EXAMPLES   FOR  PRACTICE. 

1.  "What  is  the  compound  interest  of  §60  for  8  years  and  6  months, 
at7%?  Ans.  §46.69  +  . 

2.  What  is  the  amount  of  $25.50  for  20  years  2  months  and  12 
days,  at  796,  compound  interest?     .  ilns.  §100.058. 

3.  What  IS  the  compound  int.  of  $3000  for  2yr.  6mo.  ISda.,  at  6  %  ? 

4.  What  is  the  amount  of  §12  for  6  months,  the  interest  to  be  com- 
pounded monthly,  at  6  %  ?  Ans.  §  1 2.364  +  . 

5.  What  is  the  compound  interest  of  $600  for  10  years  7  montlu 
and  1 5  days,  at  6  ^  ? 

6.  To  what  sum  will  $75,  deposited  in  a  savings  bank,  amount,  at 
impound  interest,  for  17  years,  at' 6%,  payable  semi-annually? 


PROMISSORY  NOTES. 

320.  A  Promissory  Note  is  a  written  or  printed  engage- 
ment to  pay  a  certain  sum  either  on  demand  or  at  a  specified  time. 

321.  The  Maker  or  Drawer  of  a  note  is  the  person  who 
signs  it  and  thus  becomes  responsible  for  its  payment  when  due. 

322.  The  Payee  of  a  note  is  the  person  to  whom  or  to  whose 
order  it  is  made  payable. 

323.  The  Indorser  of  a  note  is  the  person  who  signs  his 
name  on  the  back  of  it,  and  by  so  doing  guarantees  it-s  payment, 
unless  he  writes  ''Without  Recourse  "  over  his  name  at  the  time. 
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S24.  A  Negotiable  Note  is  a  promissory  note  which  is 
made  payable  to  bearer  or  the  order  of  some  person  {see  Notes, 
Forms,  2,  3,  4). 

NoTKS. — 1.  If  a  note  is  payable  to  the  bearer,  it  may  b©  negotiated  without 
endorsement. 

2.  A  note  should  contain  the  words  "  value  received  ",  and  the  sum  for  which 
ll  is  given  should  be  written  out  in  words. 

33^.  A  note  may  be  made  payable  on  demand,  as  in  Form  No. 
1.  or  at  the  expiration  of  a  certain  time  after  its  date,  aa  in  Forms 
No.  2,  3,  and  4.  A  note  may  be  made  payable  to  a  particular  person, 
as  in  Form  No.  1 ;  or  to  any  person  who  is  the  bearer  or  holder  of  it, 
as  in  Form  No.  2 ;  or  to  the  order  of  a  person  named  in  it,  as  in  Form 
No.  3  I  and  may  be  made  payable  at  a  particular  place,  as  in  Form 
No.  4. 

The  Note,  Form  No.  1,  is  due  when  the  payee  demands  its  pay- 
ment from  the  maker  of  it. 

REMA.RK. — If  no  time  is  fixed,  in  a  note,  for  payment,  it  is  payable  on  demand- 

The  Note,  Form  No.  2,  is  payable  to  the  holder  of  it  at  the  expi- 
ration of  six  calendar  months  from  its  date. 

The  Note,  Form  No.  3,  is  due  at  the  time  specified  in  it,  to  the 
-i->ayee  who  indorses  it.  Jos.  A.  Walter  may  indorse  this  note  in  blank, 
that  is  to  say,  only  write  his  name,  and  thus  make  any  person  law- 
fully holding  the  note,  the  payee  5  or,  he  may  indorse  it  payable  to- 
the  order  of  a  particular  person,  in  which  case  such  person  can  make 
another  person  the  payee,  as  Jos.  A.  Walter  could,  by  indorsing  the- 
note  in  blank  or  otherwise.  - 

The  Note,  Form  No.  4,  is  payable  only  at  the  Bank  named  in  it.. 

320.  The  Face  of  a  note  is  the  sum  named  in  it. 

•527.  Days  of  Grace  are  the  three  days  usually  allowed  by 
iaw  for  the  payment  of  a  note  after  the  expiration  of  the  time 
specified  in  the  note. 

338.  The  Maturity  of  a  note  is  the  expiration  of  the  days 
of  grace  ;  a  note  is  due  at  maturity. 

Remark. — 1.  When  a  note  promises  interest,  as  Forms  1,  2,  and  3,  the  interest 
begins  at  the  date  of  the  note,  and  continues  until  the  note  is  paid.  If  the  timo 
expressed  in  a  note  for  its  maturity  be  stated  in  months,  calendar  months  are 
understood ;  and  if  a  note  promises  interest  without  stating  the  rate  % ,  it  bears 
the  legal  interest  of  the  country  in  which  it  is  dated ;  also,  a  note  which  does  not 
promise  interest,  if  not  paid  when  due,  bears  the  same  legal  rate  %  of  int«rest 
from  the  time  it  matures  until  paid. 

2.  If  a  note  be  not  paid  by  its  maker  when  it  matures,  it  may  on  the  same  day 
be  protested  for  non-payment,  and  the  indorsers  may  be  required  to  pay  it  if 
they  are  at  once  notified  of  the  protest. 

3.  If  a  note  matures  on  Sunday  or  a  legal  holiday,  it  must  be  paid  on  the  day 
previous. 
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^  321>.  A  Business  Note  is  a  note  given  for  a  valuable  con- 
sideration. It  renders  the  maker  liable  for  the  amount  to  the 
payee,  or  to  any  subsequent  bona  fide  holder. 

330.  An  Accommodation  Note  is  a  note  given  for  no  val- 
uable consideration.  It  does  not  render  the  maker  liable  to  the 
payee,  but  makes  him  liable  to  any  bona  fide  holder  after  it  has 
been  negotiated  for  value. 

Note. — Accommodation  notes  are  usually  given  to  enable  the  payee  to  borrow, 
money  on  the  credit  of  the  makers  of  the  notes. 

331.  A  Joint  Note  is  a  not^  signed  by  two  or  more  persons, 
who  are  jointly  liable  for  its  payment.  A  Joint  and  Several 
Xote  is  a  note  signed  by  two  or  more  persons,  who  may  be  held, 
either  jointly  or  singly,  for  its  payment. 

332.  A  Produce  Note  is  a  written  promise  to  deliver  goods 
to  a  specified  amount. 

333.  A  Due  Bill  is  an  acknowledgment  of  a  debt  due  in 
money,  or  its  equivalent  in  goods. 

334.  A  Bond  is  a  written  obligation,  authenticat'ed  by  a  seal, 
to  secure  the  payment  of  a  sum  of  money  for  the  performance  or 
non-performance  of  certain  acts. 

335.  A  Mortgage  or  Mortgage  Deed  is  a  conveyance  of 
property  given  to  secure  the  payment  of  a  bond  or  debt,  on  con- 
dition that  when  payment  is  made,  the  conveyance  is  void  and 
the  mortgage  is  discharged. 


FORMS  OF  NOTES. 
Form  No.  1. — DemaxNd  Note. 

On  c/e??ian(/,  Q/  Aiontc^^e  ^o  /cau  J^.  GA^  (k/CaUc^, 


(STAMP.)  ^£ouU   ^ai?ieau. 
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Form  No.  2. — Note  Payable  to  Beaher  (Negotiable.) 
$265M-  Q/flon^iea^  (^eAuaAu  S,  /^"/O. 

(STAMP.)  ■  q/.    m.    (SFomei.    ' 

Form  No.  3. — Note  Payable  to  Order  (Negotiable). 

C/ne  ueai  afiei  aa^e,  Q/    Alo??ic^e  {o   /za?/   ^o   ^rie 
cic/fii  o/  Q/,   (^O.    (S/a?nJon,   ni?zetf/-?zene  ana  ^^q  aot- 
^U,   zif^ud  cn^eie^^,  aC  y^.      ^o'auie  ieeet2/ea. 
<STAMP.)  S  G^.  ^uine. 

Form  No.  4. — Note  Payable  at  a  Bank  (Negotl4.ble.) 

^dUu  c/au:i^  aj/iei  c/ate,  Q/  Mo?7itd&  {o  /^^  ^ 
de  oi(/ei  o/  ^  ^.  OA^cdod,  al  de  ffnMco 
^an4,  e^d^u-^even  anc/  ^i^  c/o//uU.  ^O'a/ae  iecec^ec/. 
(stamp.)  ToAn   ^^oa^uu. 
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Form  of  Produce  Note. 


T  (^^  Q^6zUe/,   on    c/e??tanc/,    /i0u-emAe    an  J  ^s 
</o//aU  en  aoo(/^,   a^  oui  i^^oie. 
(STAMP.)  (^  ^uJaiJ  §:   ^o. 

Form  of  Due  Bill. 
1103.  (9t^ai(^a,    lane  ^,   /cP/(^. 


onfi  -nunaiea  ana  ^Aiee  aoCcai4,   tc/Un  cn^eie^^. 


(STAMP.)  .^^2^/uuyi  ^cri^iyfceyn, 

PROFIT  AND  LOSS. 

336.  Profit  and  LosS  are  commercial  terms,  used  to  express 
the  gain  or  loss  in  business  transactions. 

337.  There  are  four  terms  or  quantities  to  be  considered  in 
Profit  and  Loss,  viz. : — 

1st.  The  Cost^  or  original  number,  which  is  the  Base. 
2nd.  The  Rate  %  of  gain  or  loss^  which  is  the  Rate  %, 
3rd.  The  Gain,  or  Loss,  which  is  the  Percentage. 
4th.  The  Selling  Price,  which  is  the  Amount,  or  Difference. 

The  questions  follow  the  same  rules  as  in  Percentage. 

Selling  Price  =  Cost  -f-  Gain,  or  Cost  —  Loss. 

Cost  =  Selling  Price  —  Gain,  or  Selling  Price  -\-  Lost, 

Gain  =  Selling  Price  —  Cost. 

Loss  =  Cost  —  Selling  Price. 
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EXAMPLES   FOR  PRACTICE. 

1.  I  bought  cloth,  at  $2.50  per  yard,  and  sold  it  so  as  to  gain  25  %  ; 
for  how  much  did  I  sell  it  a  yd.  ?  Ans.  $8.12^. 

To  solve  this  Example,  see  Case  I.,  282,  Kule. 

2.  A  farm  was  bought  for  $4500,  and  sold  so  as  to  gain  $900  ; 
how  much  was  the  gam  %  ?  Ans.  20  %. 

To  solve  this  Example,  see  Case  II.,  284,  Rule. 

8.  By  selling  a  building  lot,  a  man  gained  $175,  wliich  was  12^ 
of  the  cost ;  what  was  the  cost  ?    4  ^ws.  $1458.33^. 

To  solve  this  Example,  see  Case  III.,  286,  Rulk. 

4.  A  gentleman  sold  a  horse  for  $180,  and  thereby  gained  20  %  : 
what  was  the  cost  of  the  horse  ?  .4ns.  $150. 

To  solve  this  Example,  see  Case  IV.,  288,  Rulk. 

5.  A  merchant  lost  15  %  on  his  old  stock  of  goods  ;  how  much  did 
he  lose  on  those  that  cost  12^  cts.,  $6"i,  38^  cts.,  33|  cts.,  and  $I8i? 

Ans.  1|  cts. ;  $1  ;  5|  cts.  ;  etc. 

6.  Bought  sugar,,  at  12  cts.  a  pound,  and  sold  it  so  as  to  gain  1^ 
cts.  a  pound  ;  required  the  gain  %. 

7.  Sold  butter  at  f  of  a  dollar  a  pound,  which  was  at  a  gain  o'" 
25  %  ;  required  the  cost  per  pound.  Ans.  66|  cts. 

8.  A  market  woman  sold  oranges  so  as  to  gain  |  of  a  cent  on  eacii 
orange,  which  was  at  a  gain  of  33|  % ;  what  was  the  cost  of  an 
orange  ?  Ans.  2  cents. 

S.  Sold  a  horse  at  33-1  %  gain,  and  with  the  money  bought  another 
horse,  wljich  I  sold  for"$i20,  and  lost  25  %.  Did  I  gain  or  lose  bv 
my  trading  ?  and  how  much  ?  * 

iO.  If  I  make  a  profit  of  ISj^^^  by  selling  paper  for  $0.85  above 
the  cost  per  ream,  how  much  must  be  added  to  the  selling  price  to 
realize  a  profit  of  32^  %  ?  Ans.  93|  cts. 

11.  What  f-hould  I  sell  a  barrel  of  flour  for,  that  cost  me  £1  2  6, 
to  gain  16f  %  ?  Ans.  £1  6  3. 

12.  A  neighbor  offers  his  house,  which  cost  him  $6900,  for  20% 
less  than  cost ;  what  is  his  price  ?  An^.  $5520. 

13.  A  merchant  sells  cloth  for  $5  a  yard,  which  cost  him  $3.75  a  • 
yard  ;  what  is  his  gain  per  cent.  ?  Ans.  33^  %. 

14.  I  bought  640  yards  calico  at  15  cts.  per  yd.,  and  sold  it  at  a 
reduced  price  of  2^  ^ ;  what  did  I  lose  ?  Ans.  $2.40. 

15.  A  grocer  sells  coffee  at  7|-d.  a  lb.  which  cost  him  9d. ;  what 
is  his  loss  per  cent.  ?  Ans.  11^%. 

16.  A  merchant  buys  at  auction  $9562.50  worth  of  goods;  if  he 
pell  them  at  an  advance  of  20%  on  the  cost,  what  will  be  his  net 
profits,  deducting  $600  for  expenses?  Ans.  $1312.50. 

17.  How  njuch  should  I  sell  different  qualities  of  sugar  which  cost 
me  £1   15,  £2  1  3,  and  £2  12  6  the  cwt.,  to  gain  12.^  %? 
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18.  Bought  45  bbl.  of  apples  at  $3.50  per  bbl,  aud  seat  them  by 
railroad,  to  be  sold  on  commission  at  5  ^  ;  knowing  that  I  paid  for 
freight  and  other  expenses  $5.38,  what  will  be  my  total  loss  if  the 
eellmg price  is  10  ^  below  the  buying  price?  Ans.  $28.2175. 

19.  Bought  a  horse  for  $130,  paid  $6  for  his  nourishment  during 
5  weeks,  and  thea  sold  him  for  $120  j  what^as  my  loss  per  cent  ou 
the  whole  cost  ?  Ans,  $0.11  ^^ 

20.  Bought  codfish  at  $4.25  the  cwt.,  and  sold  it  at  $4.93-,  what  • 
was  my  gain  per  cent.  ?         ~  Ans.  16  96- 

21.  A  grocer  sold  tea  which  cost  3s.  l^d.  for  3s.  9d.  per  lb. ;  sugar 
which  cost  5id.  for  7  ^d. ;  flour  which  cost  £1  6  0  for  £1  8  9  ;  what 
was  his  gain  per  cent,  on  each  article  ?     Ans.  20  %  on  the  tea ;  etc. 

22.  Bought  9cwt.  72Ib.  of  sugar  for  $65  ;  paid  $5.15  for  freight  and 
drayage;  at  how  much  per  pound  should  it  be  sold  to  gain  2o%  ou 
the  buying  price  ?  Ans.  $.08|. 

23.  A  dealer  in  furs  made  a  profit  of  $156  in  selling  a  certain  quan-  " 
tity  at  12  %  advance ;  what  was  the  amount  sold  ?         Ans.  $1300. 

24.  A  merchant  bought  a  hogshead  of  wine  for  $189  ;  a  part  having 
been  lost  by  leakage,  he  sold  the  remainder  at  $3.99  per  gallon,  and 
fuund  that  his  loss  was  5%  on  the  cost;  how  many  gallons  did  he 
lose  by  leakage?  Ans.  18  gallons. 

25.  Sold  a  cargo  of  corn  for  £4000,^  at  25  ^_|'profit;  what  did  the 
cargo  cost?  ^  ^ns.  £3200. 

26.  In  selling  tea  at  90  cts.  a  lb.,  I  gained  20^;  how  much  would"" 
I  have  gained  had  I  sold  it  at  $1  a  pound  ?  Ans.  33^  %. 

27.  By  selling  cloth  at  $4  the  yard,  I  lose  20  % ;  what  was  the  cost  ?  _ 

28.  What  will  I  gain  per  cent,  by  selling  silks  at  $5  which  cost 
$4.25?  •  Ans.  17^  %. 

29.  By  selling  lard  at  £1  15s.  per  cwt.  I  gain  75  %;  how  much  %" 
would  I  gain  or  lo-se  by  selling  it  for  18s.  ?  A7is.  Lose  10  %. 

30.  Sold  wheat  at  $1.25  the  bushel  thereby  losing  15  %  ;  how  much 
}3er  cent,  would  I  have  gained  had  I  sold  it  at  $1.64:7^  the  bushel? 

31.  Lost  15%,  by  selling  a  lot  of  paper  for  $480;  for  how  much 
should  I  have  sold  it  to  gain  12  %  ?  Ans.  $632.4705  +  . 

32.  Sold  a  field  containing  106A.  3R.  30rd.,  at$120  an  acre,  thereby 
making  a  profit  of  18  ^  on  the  cost ;  what  did  the  field  cost  ? 

33.  Tea,  sold  at  25  %  loss,  is  $1.25  a  lb.  ;  what  would  be  the  gain- 
er loss  per  cent,  in  sellmg  it  at  $1.60  a  lb.  ?  Ans.  4%  loss. 

34.  A  lumber  merchant  sold  36840  feet  of  wood  at  £5  5  7f  perM., 
and  gained  28  %  ;  how  much  would  he  have  gained  or  lost  by  selling 
the  wood  at  £4  5  per  M.  ? 

35.  The  retail  prices  of  my  goods  are  40  %  above  the  cost.  I  supply 
my  customers  wholesale  at  a  reduction  of  12^^  on  the  retail  price-, 
what  is  my  profit  on  the  goods  sold  by  wholesale  ?  Ans.  23i%. 

36.  An  engineer  sold  an  engine  for  $8812.50  and  lost  6  ^  on  the 
cost ;  what  should  it  have  been  sold  for  to  gain  12^  ^^  ? 

37.  1  sold  a  horse  at  an  advance  of  30  %,  and  with  this  money 
bought  another  which  I  sold  for  £45  10,  losing  12^^;  what  did  each 
hor^e  cost  me?  Ans.  1st.  horse  £40  ;  2nd.  horse  £52. 

38.  A  speculator  sold  the  goods  of  a  store  at  a  reduction  of  7f  %,  _ 
and  realized  a  profit  of  5  %  ;  at  what  rate  of  reduction  were  the  sroods 
bought?  Ans.  12"^%. 
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39.  My  retail  price  for  grey  cloth  is  $4.75  per  yd.,  by  which  I  make 
a  profit  of  33^  %.  I  sell  100yd.  by  wholesale  at  30  %  reduction  on  the 
retail  price.  What  is  my  gain  or  loss  per  cent.,  and  how  much  do  I 
^^""f^^^  yard  ?  Ans,  61  %  loss  ;  $3.32^  a  yd. 

40.  A  merchant  sells  linen  1\  cts.  more  than  the  cost  and  realizes 
a  profit  of  8  ^  3  what  is  the  cost  of  a  yard  ?  Ans.  31^  cts. 

41.  A  grocer  demanded  for  a  certain  quantity  of  prunes  a  price  22  % 
above  the  cost  I  but  being  a  little  musty,  he  sold  them  at  10^  less 
than  his  first  demand,  and  thus  gained  $98  by  the  sale ;  what  was 
his  first  demand?  ^ns.  $1220. 

42.  At  what  price  should  I  sell  codfish  which  costs  16s.  54d.  per 
cwt.  to  realize  a  profit  of  12^%  on  the  cost,  after  deducting  Vll  %  of 
the  price?       •  '  Ans.  £i  1  2^i. 

'  43.  Bought  a  quantity  of  cheese  at  12  cts.  a  pound.  SupposinYthe 
weight  to  be  5  %  less  than  that  calculated,  and  10  ^  of  the  sales  to  be 
in  bad  debts,  for  how  much  must  it  be  sold  a  pound  to  make  a  net 
profit  of  14  %  on  the  cost?  Ans.  16  cents  a  pound. 

44.  J.  Moran  &  Co.  bought  dry  goods  for  the  amount  of  $6840  ; 
they  sold  i  at  15  %  profit,  \  at  18|  %,  i  at  20  %,  and  the  remainder  at 
3,3g  %  profit  5  what  was  their  total  profit  ?  Ans.  $1482.00. 

COMMISSION  AND  BROKERAGE. 

5538.  Commission  and  Brokerage  are  the  percentages  paid 
an  agent,  or  broker,  for  the  transaction  of  business,  and  is  esti- 
mated at  a  certain  rate  per  cent,  on  the  amount  of  the  sale,  pur- 
chase, collection,  etc.,  effected. 

339.  An  Agent,  Factor,  Broker,  Collector,  or  Com- 
mission Merchant,  is  a  person  who  transacts  business  for  an- 
other. 

Notes.— 1.  An  agent  may  be  a  Special  A  gent,^ihn.t\s,  authorized  to  transact 
only  such  business  as  isspeoified,— or  a  General  Agent,  who,  ss  such,  can  trans- 
act any  basiness  of  the  person  who  employs  him. 

2.  ^lerchandise  and  Produce  tent  to  a  person  for  sale  or  superintendence,  are 
?aid  to  be  consigned.  The  person  sending  them  is  termed  a  Consignor  ;  the 
person  to  whom  they  are  sent,  is  termed  a  Consignee. 

3.  A  consignee  whose  business  office  is  remote  from  a  consignor,  is  sometimes 
termed  a  Correspondent,  and  usually  acts  as  agent  of  the  hrm  consigning  him 
the  goods. 

4.  Brokers  are  classified  according  to  the  nature  ( f  the  sales  and  contracts 
they  effect.  Thus,  a  Bill  Broker  is  one  who  ntgotiates  the  discount  on  bills  cf 
ex^ihange,  etc. ;  a.  lieal- Estate  Broker  is  one  who  negotiates  the  saie  of  houses  and 
lands  ;  Insurance  Broker,  Ship  Broker,  Stock  Broker,  Pawn  Broker,  etc. 

5.  A  collector  m  ty  have  the  business  of  settling  accounts  between  indivi- 
duals, or  he  may  bean  officer  of  the  government,  as  a.  Collector  of  the  Port, 
whose  business  is  to  collect  duties  ;  a  Collector  of  Taxe^,  etc. 

340.  The  Net  Proceeds  is  the  amount  received  from  a 
sale  or  collection,  less  the  commission  and  other  charges. 

Questions  on  Commission  and  Brokerage  follow  the  same  rules 
as  those  in  Percentage. 
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EXAMPLES   FOR   PRACTICE. 

1.  A  broker  sold  $15800-  worth  of  stock  for  C  j  required  his  broker- 
age at  4  ^  ?  Ans.  139.50. 

To  solve  this  Example,  see  Case  I.,  ?82,  Rulb. 

2.  An  agent  received  $1600  for  Celling  a  house  and  lot  for  $25600  f 
*Fhat  was  his  rate  of  commission  ?  Ans.  6^  %. 

To  solve  this  Example,  see  Case  II.,  284,  Rule. 

3.  A  commission  merchant  receives  $84  for  selling  wood,  at  5^  %  • 
what  is  the  amount  sold  ?  Ans.  $1575. 

To  solve  this  Example,  see  Case  III.,  286,  Rulb. 

4.  An  agent  receives  $3105  to  be  invested  in  dry  goods;  after  re- 
taming  his  commission,  'S^%,  how  much  was  invested?  Ans.  $3000. 

To  solve  this  Example,  see  Case  IV.,  238,  Rule. 

5.  What  IS  the  commission  on  $874,  at  2^%?  on  $71.50,  at 
o\%'?  on  $1580.70,  at  4|%?  on  $309.10,  at  0^%;  on  $4705.2^', 
at6%?  Jn5.  $19.66'j;  $2.50^;  etc. 

6.  What  is  the  commission  on  £15  9  10,  at  3  %  ?  on  £170  10  6, 
at  4^  %  ?  on  £630  9  0,  at  6^  %  ?  on  £96  1  2  3,  at  5^  ^  ?  on  £918  7  0, 
at  6^  %  ?      V  ^w«-  £0  9  3^  4- ;  £7    13  5^  4- ;  etc. 

7.  How  niuoh  will  I  pay  for  the  brokerage  of  $750,  at  \%'i  of 
$1540.40,  at  ^%?  of  $3610.80,  at  U  96  ?  of  $823.50,  at  1%'^  of 
$1560.70,  at-U%?  Ans.  $1.87^;  $7,702;  etc. 

8.  Sold  merchandise  as  follows  :  1st.  for  £942  16  0,  at  4^  %  com- 
mission ;  2nd.  for  £15  11  6,  at  5  %;  3rd.  for  £310  5  7,  at  6  ^ ;  4th. 
for  £530  0  5,  at  3^96  5  what  is  the  total  com.  ?    Ans.  £80  7  5^  +  . 

9.  What  amount  of  brokerage  must  I  pay  for  exchanging  green- 
backs, as  follows:  $590,  at  26%;  $745.30,  at  28  ^^ ;  $r6l5.72,  at 
30  % ;  $4532.09,  at  32  %  ;  $87.30,  at  29  %  ?        .4ns.  $2322.385  +  . 

10.  A  farmer  paid  a  broker  |-^  for  investing  ,$11730,  in  Ontario 
boudd  J  what  is  the  brokerage  ?  Ans.  $102,637  +  . 

U.  A  broker  received  $465  for  buying  stocks,  at  §5^  brokerage; 
how  much  slock  did  he  buy  ?  Ans.  $74400. 

12.  A  flour  merchant  remits  to  his  agent  in  Toronto  $4740  for 
the  purchase  of  grain,  after  deducting  the  commission  at  2  % ;  how 
much  will  the  agent  expend  for  his  employer,  and  what  will  be  his 
commission?        Ans.  $4647.06—,  for  grain  ;  $92.94  +  for  commis. 

13.  An  agent  sold  real  estate  on  4 '=16  commission,  and  remitted 
$100.'O.36  to  the  owner  as  the  net  proceeds;  for  what  price  did  he 
sell  the  property,  and  what  was  his  commission  ? 

14.  An  agent  receives  $4920  to  expend  in  purchasing  cows  at  $32 
ahead;  after  reserving  his  commis^iion,  2.^^,  how  many  cows  did 
he  purchase?  Ans.    150. 

15.  A  merchant  having  on  hand  4700  barrels  of  sugar,  gave  an 
agent  3^%  fur  selling  it ;  what  are  the  net  proceeds,  ifsoldat$l6  a  bbl.? 

9« 


202  COMMISSION  AND   BROKERAGE. 

\v  16.  I  purchased  6000  bushels  of  wheat  in  Buffalo,  at  $1.37^,  and 
ehipped  the  same  to  my  agent  in  Kmgston,  who  sold  it  at  $1.62^. 
How  much  did  I  make,  after  paying  $543  for  expenses  and  a  commis- 
sion of  21%  ?  Ans.  $723. 

17.  A  broker  charged  me  5^^  for  the-^xchange  of  £681  4  10  in 
greenbacks ;  what  was  his  brokerage  ?  Ans.  £35  15  3^. 

18.  A  commission  merchant  sold  a  consignment  of  oats  for  $12686. 
He  charged  $66  for  storage,  and  6^  %  commission  ;  what  were  the 
net  proceeds?  ^ws.  $11827.12^. 

19.  An  architect  charges  |  %  for  his  plan  and  survey  of  a  building 
which  cost  $24000,  and  1^%  tor  superintending  the  work  ;  how  much 
did  he  receive?  Ans.  $450. 

20.  I  sent  to  my  correspondent  in  Bordeaux  £2097  10,  with  advice 
to  invest  in  the  purchase  of  wines,  after  deducting  his  conmiission  of 
3^  %  )  wdiat  was  the  sum  invested  and  what  was  his  commission  ? 

Ans.  £2026  11  4|,  wines:  £70  18  7^,  commission. 

21.  An  agent  having  a  debt  of  $1570  to  collect,  compromises  for 
90%  5  what  was  his  commission  at  5^^^?  ^ws.  $77.71^. 

22.  Paid  Folger  Brothers  $5.46  tor  exchanging  $364  in  United 
States'  money  ;  wdiat  was  the  rate  of  brokerage?  Ans  1^%. 

23.  A  consignee  in  Glasgow  informs  his  constituent  of  the  purchase 
of  Dry  Goods  to  the  amount  of  £395  15  5  j  what  is  his  commission 
at  24%?  ^ns.  £8  18  1  +  . 

24.  Bought  at  Halifax  a  cargo  of  wheat,  9500  bushels,  at  $1.20 
per  bushel,  and  sent  it  to  my  agent  in  Portland  who  sold  it  at  $1.50 
per  bushel  5  what  did  I  realize  on  the  whole  after  paying  $320  for 
expenses,  and  commission  at  3^%?  Ans.  $2031.25. 
^  25.  My  correspondent  at  Bordeaux  charges  $74.20  for  purchasing 
^64  cwt.  of  honey  at  $10.50  per  cwt.  5  what  was  the  rate  of  commis- 
sion ?  Ans.  2^%. 

26.  A  broker  receives  £2085  7  6  comprising  the  sum  to  be  invested 
in  Eailroad  stock  at  £20  15  a  share,  and  his  brokerage  at  ^%| 
how  many  shares  can  he  buy,  and  what  is  his  brokerage? 

27.  A  certain  piece  of  land  was  sold  for  $3926,  but  the  owner  re- 
ceived $3866.12^  as  the  net  proceeds;  what  was  the  rate  of  com- 
mission? Ans.  l^%. 

28.  I  remitted  $5500  to  my  broker  with  advice  to  invest  in  Bank 
stock,  after  deducting  his  brokerage  at  |  % ;  what  was  the  investment  ? 
v/29.  The  net  proceeds  of  a  sale  were  £1408  15,  and  the  commission, 
*28  15;  what  was  the  rate  Of  commission  ?  Ans.  2%. 

30.  In  charging  1^^^  for  the  investment  of  a  certain  sum,  a  broker 
realized  $285 ;  what  was  the  amount  of  the  investment  ?  A.  $19000. 

31.  My  agent  in  Cincinnati  gives  me  information  of  the  purchase 
of  4000  bushels  of  Indian  meal  at  80  cts.  per  bushel,  and  desires  me 
to  remit  a  check  on  New  York  which  he  can  sell  to  a  broker  at  |% 
premium  ;  what  should  the  amount  of  the  check  be,  his  commission 
being  3  %?  Ans.  $3271.464. 

32.  A  factor  received  £5  12  for  the  sale  of  grain  at  4  ^^  commis- 
eion;  what  was  the  amount  sold?'  Ans.  £140. 

33.  Received  from  A  $700  in  specie;  paid  3^%  for  changing  it  to 
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gold;  and,  after  deducting  the  commission  at  2  %,  emploj'ed  the  bal- 
ance in  the  purchase  of  fruit ;  what  was  paid  for  the  fruit ;  and  what 
was  the  commission ?         Ans.  $661.99,  fruit;  §13. 51  commission. 

34.  Remitted  to  my  correspondent  at  Rouen  £255,  for  the  purchase 
of  calico  at  9d.  per  yard,  after  deducting  his  commission  at  2  ^;  how 
many  yards  will  I  receive  ?  Ans.  6666|yd. 

35.  A  speculator  receives  $4113.50  as  the  net  proceeds  of  a  sale, 
allowing  5  (^  commission  ;  what  was  the  value  of  the  property  ? 

36.  A  commission  merchant  who  charges  5  %  commission  on  sales 
and  investments,  receives  260  cwt.  of  cheese,  at  6d.  per  lb.,  and  £748 
10  6,  in  cash,  with  advice  to  purchase  a  cargo  of  cotton  for  the  whole 
amount ;  what  will  be  his  total  con  mission  ?         Ans.  £97  10  11^ 

37.  A  Halifax  agent  buys  34  boxes  of  chocolate;  he  pays  $7.50  for 
freight  and  cartage,  and  his  commission  is  l\%  on  the  amount  of  the 
purchase.  He  sends  me  a  bill  of  *740.83|  for  the  whole  ;  what  was 
his  commission;  and,  allowing  25)lb.  per  box,  how  much  did  I  pay 
per  lb.  for  the  chocolate?  Ans.  $10.83| com. ;  $0.08^  per  lb. 

38.  A  commission  merchant  receives  125  barrels  of  flour  from  A, 
150  bbl.  from  B,  225  bbl.  from  C ;  he  finds  on  inspection  that  A's  is 
10%  better  than  B's,  and  C's  is  5y\9^  better  than  A's;  he  sells  the 
whole  lot  at  $7  per  barrel,  and  charges  4%  commission.  How  much 
must  be  remit  toeach  ?  Ans.  A,  $842.30  ;  JB,  $918.87  ;  C,  $1598.83. 


INSURANCE. 

<$41.  Insurance  is  a  contract  of  indemnity,  by  which  one 
party  engages,  for  a  stipulated  sum,  to  insure  another  against  a 
risk  or  loss  to  which  he  is  exposed. 

34!S.  It  is  of  two  kinds :  insurance  on  property,  and  insurance 
on  life  (1). 

343.  The  Insurer  or  Underwriter  is  the  party  taking  the 
risk  ;  and  the  Insured  or  Assured,  the  party  protected. 

344.  The  Policy  is  the  written  obligation  or  contract. 

345.  Premium  is  the  sum  paid  for  insurance.  It  is  always 
reckoned  at  a  certain  per  cent,  on  the  value  of  the  property  in- 
sured, varying  according  to  the  degree  or  nature  of  the  risk  as- 
sumed. 

FIRE  AND  MARINE  INSURANCE. 

340.  Insurance  on  property  is  of  two  kinds :  Fire  Insurance^ 
and  Marine  Insurance. 

34T.  Fire  Insurance  is  an  indemnification  of  damage  and 
loss  caused  hj  fire  or  lightning. 

(1)  Life  insuracce  will  be  treated  of  later. 
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348.  Blariae  Insurance  is  an  indemnification  of  damage 
and  loss  caused  by  the  perils  peculiar  to  navigation. 

34S>.  In  insurance,  the  calculations  are  based  on  the  following 
principles : 

I.  Vreminm  is  percentage.  (278) 
II.  The  sum  insured  is  the  base  of  premium. 
III.  The  sum  covered  by  insurance  is  difference. 

EXAMPLES   FOR  PRACTICE. 

1.  What  premium  must  be  paid  for  insuring  goods  to  the  amount 
of  $4500,  at  2^%?  .4ns.  $112.50. 

To  solve  this  Example,  see  Case  I.,  282,  Rule. 

2.  A  man  paid  $64.80  for  the  insurance  of  $8640  on  his  house; 
what  viras  the  rate  of  insurance?  Ans.  |  %. 

To  solve  this  Example,  see  Case  II.,  284,  Rule. 

o.  The  premium  fur  insuring  a  tannery  for  |  of  its  value,  at  If  ^, 
was  $145.60;  required  the  value  of  the  tannery.  Ans.  $11648'. 

To  solve  this  Example,  see  Case  III.,  286,  Rulf. 

4.  What  must  be  paid  for  an  insurance  of  $5728  at  \\%1 

5.  What  premium  must  be  paii^  for  the  insurance  of  a  vessel  and 
cargo  value.l  at  £3649  8,  at  H|  %'i  Ana.  £118  12  \\  +  , 

6.  A  schooner,  insured  for  $5000,  at  24- 9^,  was  completely  wrecked  ; 
how  much  of  the  loss  was  covered  by  themsurance?    A.  §4887.50. 

7.  A  hotel  valued  at  £8750  is  insured  for  \  of  its  value,  at  |  %. 
The  policy  and  survey  of  the  premises  are  charged  7s.  6d. ;  what  is 
the  insurance?  Ans.  £9  15  0. 

8.  A  store  and  its  stock  are  worth  $6,370  ; ,  what  sun)  must  be  in- 
sured, at  2  %,  to  cover  both  property  and  premium  ?     Ans.  $6500. 

9.  What  is  the  premium  of  insuring  £695  11  8,  at  £5  13  9^? 

10.  I  pay  annually  $45  insurance  for  my  library,  and  this  sum  is 
3  9^  of  the  amount  lor  which  I  am  insured ;  what  is  the  amount  ? 

11.  What  is  the  premium  for  an  insurance  of  £1486  1.3  9,  at 
£3  16  8%?  Ans.  £56  19  9^  +  . 

12.  A  business  man,  having  $12000  worth  of  goods,  gets  them  in- 
sured for  I  of  their  value,  at  |^ ;  if,  in  a  conflagration,  he  saves  but 
$2000  of  the  stock,  what  real  loss  will  he  sustain?  Ans.  $472. 

13.  For  what  sum  must  a  house,  valued  at  $8274,  be  insured,  at  l^ 
%,  to  cover  the  entire  loss,  in  case  it  is  destroyed  by  lire  ?  A.  $8400. 

14.  My  goods  are  worth  £1563  12.  For  what  sum  nmst  I  insure 
them  to  co>^er,  in  case  of  loss,  both  premium  and  property,  at  £2 
5  69^?  ^ns.  £1600. 

15.  The  premium  of  a  school-house,  insured  at  H  %,  is  $50;  for 
what  sum  was  it  insured  ?  Ans.  $4000. 

16.  An  Insurance  Company,  after  having  insured  a  block  of  build- 
ings for  $36000,  at  2^%,  re-insure  the  5  at  3  %  ;  what  is  the  balance 

Ans.  $360. 
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17.  For  what  sum  must  goods  worth  £1938  12  6  be  insured  to 
cover  both  premium  and  goods  in  case  of  loss,  the  rate  being  5|  %  ? 

18.  A  brig  estimated  at  $40000  is  injured  for  |  of  its  value  at 
1^%,  and  its  cargo,  worth  $86000,  at  4  ^  ;  what  is  the  insurance? 

19.  A  merchant  paid  $1450  for  premium  of  insurance  on  a  cargo  of 
cotton  coming  from  Havana,  the  rate  of  insurance  being  2^%;  what 
was  the  value  of  the  cargo?  Ans.  $58000. 

20.  I  paid  $18  for  an  insurance  of  $1200;  what  is  the  rate  of  the 
premium  ?  Ans.  1  ^  %• 

21.  To  £579  16  10,  add  7^%  commission,  and  find  the  insurance 
of  the  sum,  at  4|%?  Ans.  £215  41  +  . 

22.  A  merchant,  having  a  cargo  of  500bbl.  flour,  has  it  insured  for 
80%  of  its  value  at  3^  %,  and  paid  $107.25  for  premium  ;  what  was 
the  price  per  bbl.  ?  Ans.  $8.25. 

23.  A  ship-owner  has  two  of  his  vessels  insured  for  $30000  in  the 
Royal  Insurance  Co.,  at  1%,  and  for  $45000  in  the  Colonial  Insurance 
Co.,  at  ^  %  ;  what  is  the  rate  of  premium  for  the  whole  insurance  ? 

24.  A  house  estimated  at  £300  was  insured  for  ^  of  its  value,  dur- 
ing 3  years,  at  1  %  per  annum.  Towards  the  end  of  the  third  year,  it 
was  destroyed  by  lire ;  what  is  the  actual  loss  of  the  proprietor  without 
any  allowance  of  interei^t?  Ans  £106. 

25.  My  house  was  insured  for  $45000  during  5  years.  The  first 
year  I  paid  $1.50  for  the  policy  and  .plans,  and  |  %  premium  5  every 
succeeding  year,  I  paid  ^  %  premium.  The  house  having  been  de- 
stroyed the  fifth  year,  %vhat  w^as  the  loss  of  the  insurance,  no  interest 
having  been  allowed?  Ans.  $43817.25. 

26.  I  paid  $46.75  for  insuring  a  store  for  the  ^  of  its  value,  at 
1 1  % ;  what  is  the  store  worth  ?  Ans  $6800. 

27.  I  took  a  policy  of  £3011  5  for  the  the  value  of  both  property 
and  premium;  what  is  the  worth  of  the  insured  property,  the  rate 
being  l%?  Ans.  £3000. 

28.  A  shipment  of  wheat  was  insured  at  2|96,  to  cover  |  of  its  val- 
ue; the  premium  paid  was  $44.07;  the  wheat  being  worth  80  cts. 
per  bushel,  how  many  bushels  w^ere  shipped  ?  Ans.  2825  bu. 


ASSESSMENT  OF  TAXES. 

350.  A  Tax  is  a  sum  of  money  assessed  on  the  person  or 
property  of  an  individual,  for  public  purposes. 

351.  When  a  tax  is  assessed  on  property,  it  is  apportioned  at 
a  certain  per  cent,  on  the  estimated  value.  When  assessed  on  the 
person^  it  is  apportioned  equally  among  the  male  citizens  liable  to 
assessment,  and  is  called  2l  poll  tax. 

3S!3.  Property  is  of  two  kinds,  viz. :  real  estate^  and  personal 
property. 

353.  Real  Estate  is  fixed  or  immovable  property,  such  as 
lands,  houses,  etc. 
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354.  Personal  Property  is  movable  property,  such  as  money, 

jEtocks,  furniture,  cattle,  etc. 

355.  An  Inventory  is  a  written  list  of  articles  of  property, 
with  their  value. 

356.  A  Schedule  is  a  list  of  taxable  property  with  its  owners* 
names  and  its  value  as  estimated  by  assessors. 

357".  Assessors  are  officers  appointed  to  make  out  a  schedule 
of  taxable  property,  and  apportion  taxes  thereon. 

Ea:.  A  tax  of  $840.75  is  to  be  raised  in  a  town  containing  65  polls ; 
the  taxable  property  of  the  town  amounts  to  $48000,  and  each  poll 
tax  is  75  cts.  ;  what  will  be  the  tax  on  a  dollar,  and  how  much  will 
be  C's  tax,  whose  property  is  valued  at  $5600,  and 'who  pays  for  2 
polls  ? 

OPERATION. 

$0.75  X  65  =  $48.75,  amount  assessed  on  the  polls. 
$840.75  —  $48.75  =  $792,  amt.  to  be  assessed  on  the  property. 
$792  -f-  $48000  =  $0.0165,  tax  on  $1. 
$5600  X  $0.0165  =  $92.40,  C's  tax  on  property. 
•     $0.75  X  2  =  $1.50,  C's  tax  on  2  polls. 

$92.40  +  $1.50  =  $93.90,  amount  of  C's  tax.     Hence  the 

358.  Rule. — I.  Find  the  amount  of  poll  tax,  if  any,  and 
subtract  it  from  the  whole  tax  to  be  raised ;  the  remainder  will  be 
the  property  tax. 

IT.  Divide  the  property  tax  by  the  whole  amount  of  taxable 
property  ;  the  quotient  will  be  the  per  cent.,  or  the  tax  on  $1. 

III.  Multiply  each  man's  taxable  property  by  the  tax  on  $1, 
and  to  the  product  add  his  poll  tax,  if  any  ;  the  result  will  be  the 
whole  amount  of  his  tax. 

EXAMPLES   FOR   PRACTICE. 

1.  The  tax  assessed  on  a  certain  town  is  $1485;  its  property,  both 
personal  and  real,  is  valued  at  $42000,  and  it  contains  300  polls, 
which  are  assessed  75 cts.  a  piece.  What  per  cent,  is  the  tax;  that 
is,  how  much  is  the  tax  on  a  dollar  ;  and  how  much  is  A's  tax  who 
pays  for  3  polls,  and  whose  property  is  valued  at  $2250  ? 

Ans.  3  cts.  on  $1 ;  $69.75,  A's  tax. 

2.  What  is  the  tax  of  a  non-resident,  haviug  property  in  the  same 
town,  worth  $7900  ?  Ans.  $ 

3.  How  much  will  B's  tax  be,  in  tlie  same  town,  who  pays  for  3 
polls,  and  whose  real  estate  is  valued  at  $32000,  and  his  personal 
property,  at  $18880  ?  Ans.  $1528.65. 

4.  What  sum  must  be  assessed  in  order  to  raise  a  net  amount  of 
$11123,  and  pay  the  commission  for  collecting  at  2^  %  ? 

5.  The  expense  for  repairs  of  a  public  building  was  $2521.06,  which 
was  defrayed  by  a  tax  upon  the  propertyof  the  town.  The  rate  of  taxa- 
tion was  3^  mills  on  one  dollar,  and  the  collector's  commission  was 
3^  %  ;  what  was  the  valuation  of  the  property?  Ans.  $803843.69  4- 
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CUSTOM-HOUSE  BUSINESS. 

359.  Duties,  or  Customs,  are  taxes  levied  on  imported 
goods,  for  the  support  of  government  and  the  protection  of  home 
industry. 

360.  All  goods  coming  into  the  Dominion  of  Canada  from 
Foreign  countries  are  required  by  law  to  be  landed  at  certain 
places  or  ports  called  Ports  of  Entry.  Every  Port  of  Entry  has 
%  Custom-House. 

361.  A  Gustom-House  is  an  office  established  by  govern- 
ment for  the  transaction  of  business  relating  to  duties.  The  offi- 
cers attached  to  it  are  called  Custom-Honse  Officers.  Their  business 
is  to  inspect  the  cargoes  of  all  vessels  entering  at  any  of  these  ports  ; 
to  inspect  the  invoice  of  goods,  collect  the  duties,  etc. 

Notes. — 1. — Besides  the  duties  on  merchandise,  all  vessels  engaged  in  com- 
merce are  required  to  pay  certain  charges  for  the  privilege  of  entering  the  port, 
etc.;  these  charges  are  called  harbor  dues. 

2.  To  carry  on  foreign  commerce  secretly,  without  paying  the  duties  imposed 
T  law,  is  amuggiing. 

30S.  Duties  are  of  two  kinds  — Ad  Valorem  and  Specific. 

363.  Ad  Valorem  Duty  is  a  certain  per  cent,  on  the  cost 
of  goods,  as  stated  in  the  invoice. 

364.  Specific  Duty  is  a  tax  computed  on  the  weight  or 
Pleasure  of  the  goods,  without  regard  to  their  cost ;  hence,  allow- 

nces  are  made  before  computing  the  duty. 

365.  An  Invoice  is  a  statement  of  goods,  from  the  seller  to^ 
lie  buyer,  or  importer,  showing  the  quantity  and  prices   of  the 

articles. 

366.  In  the  United  States  Custom-Houses,  certain  legal  al- 
lowances are  made  for  draft,  tare,  leakage,  etc.,  before  specific 
duties  are  imposed.  In  Canada,  however,  these  are  not  known, 
the  tare  being  found  by  actually  weighing  one  or  more  of  the 
boxes,  etc.,  containing  the  goods,  and  the  leakage  by  gauging  the 
cask. 

Note. — At  present,  the  various  kinds  of  spirits  are  the  only  articles  upon  which 
.  ecitic  duties  are  charged  by  the  Canadian  Tariff. 

367. — To  compute  ad  valorem  duties. 

E:v.  What  is  the  ad  valorem  duty,  at  18  %,  on  an  invoice  of  merino 
winch  cost  $256.50  ? 

OPERATION.  Analysis.  —  According   to   Case    I, 

,^,.^-  io        *^/>i>,     A  C282),  we  multiply  the  invoice,  $256.50, 

$^2o6.50  X   .18  =  $46.17,  Ans.         which  is  the  baae  of  the  duty,  by  the 

given  rate,  and  obtain  the  duty,  $46.17. 
Hence  the 
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36$.  E-riLE. — Find  the  percentage  on  the  invoiced  value  of 
the  goods,  at  the  given  rate  of  tariff ^  and  the  result  will  he  the  ad 
valorem  duty. 

360.  To  compute  specific  duties. 

Ex.  What  is  the  duty  on  4  hogsheads  of  sugar,  each  weighing 
1280  lb.,  gross  weight,  at  2|  cts.  a  pound  j  tare  14  '^  ? 

OPERATION.  Analysis. — We  first  find  the 

TooA         A         -10A11                       •   1  i.  whole  weight  ofthe  invoice  which 

1280  X  4  =  al201b.,  gross  weight.  jg  61201b.    From  this  amount  we 

6120  X  .14  =  716.81b.,  tare.  deduct  the  allowance  for  tare, 

6120  —  716.8  =  4403.21b.,  net  value.  716.81b.,  and  compute  the  duty 

4403.2  X  .021  =  $121,088,  dutv.  ^"^  the  remainder.    Hence  the 

following 

3TO.  Rule. — Deduct  allowances^  if  necessary^  and  compute 
the  duty,  at  the  given  rate,  on  the  net  value. 


EXAMPLES  FOR  PRACTICE. 

1.  What  is  the  ad  valorem  duty,  at  19  %,  on  15780  lb.  of  cordage, 
invoiced  at  15  cts.  per  lb.  ?  Ans.  $449.73. 

2.  At  7  cts.  a  pound,  what  is  the  specific  duty  on  346  kegs  of  to- 
bacco, each  weighing  130  lb.,  allowing  6|  lb.  per  keg  for  tare? 

3.  At  30  cts.  per  gallon,  what  is  the  specific  duty  on  40  hhd.  of 
wine,  each  gauging  685  gallons? 

4.  What  is  the  duty  at  33  %,  on  a  bale  of  Holland  linens  which  cost 
$1593.50?  Ans.  $525.85^. 

5.  What  is  the  duty,  at  20  ^,  on  an  invoice  of  broadcloth  which 
cost  in  Liverj;  ol  £657  1  0,  the  pound  sterling  being  valued  at  $4. 86|  ? 

6.  What  is  the  specific  duty,  at  10  cts.  per  lb.,  on  25  chests  of  tea, 
each  weighing  120  lb.  5  tare  10  %  ? 

7.  What  was  the  rate  %  of  duty  on  whose  invoice  value  was  $2250, 
and  for  which  $337.50  duty  was  paid?  Ans.  15%. 

8.  A  merchant  imported  64  casks  of  wine,  each  containing  42  gal. 
net,  the  duty  at  30  %  amounting  to  $1036.80  ;  at  what  price  per  gal. 
was  the  wine  invoiced  ?  • 

9.  A  merchant  in  Montreal  makes  an  importation  of  goods  invoiced 
at  $16448.  On  goods  invoiced  at  $2400,  the  duties  were  at  the  rate 
of  4  9^  I  on  goods  invoiced  at  $3360,  the  duties  were  at  the  rate  of 
15%;  goods  invoiced  at  $4800,  were  free  of  duty;  and  on  the  re- 
mainder, the  duties  were  at  the  rate  of  30  % ;  what  was  the  whole 
amount  of  the  duties  ?  Ans.  $2366.40. 

10.  What  is  the  duty  at  18%  on  60  kegs  of  prunes,  each  weighing 
1  cwt.,  invoiced  at  7|  cts.  per  lb. ;  tare  at  3^  %  ?       ^ 

11.  A.  Hamel  &  Bro.,  of  Quebec,  import  from  Manchester  15  piece 
of  Belgian  carpeting,  40  yd.  each,  purchased  at  5s.  per  yd,,  duty  24%; 
300  yd.  of  merino,  at  4s.  per  yd.,  duty  19  % ;   150  yd.  Irish  linen,  at 
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2s.  (Sd..  duty  15  %  \  and  leather  to  the  cost  of  £90,  duty  4  %.  What 
is  the  whole  amount  of  duty,  allowing  the  value  of  the  pound  sterling 
to  he  $4.86i  ?  Ans.  $261.88  +  . 

12.  S.  R.  Wilson  &  Co.,  of  Toronto,  imported  from  Amsterdam 
48  pieces  of  linen  of  32  yd.  each,  on  which  they  paid  for  the  dutiei?. 
at  24  %,  $184.32,  and  other  charges  to  the  amount  of  $61.44.  What 
was  the  invoice  value  per  yd.,  and  the  cost  per  yd.  after  duties  and 
charges  were  paid  ?        *     ' 


DISCOUNT  AND  PRESENT  WORTH. 

STl.  Discount  is  an  allowance  or  deduction  made  for  the 
payment  of  a  debt  before  it  is  due. 

372.  The  Present  Worth  of  a  note  or  debt,  payable  at  a 
future  time,  without  interest,  is  such  a  sum  as,  being  placed  at 
legal  interest,  will  amount  to  the  given  debt  when  it  becomes  due. 

Ex.  What  is  the  present  worth  and  discount  of  $25.44,  at  6  ^, 
payable  in  1  year  ? 

OPERATIOX.  Analysis. — Since  $1   is  the  present  worth  of 

-J   ,  j^^                   ^     i-*!  $1.06»   it  is  evident  that  the   present  worth  of 

*    l.Uh,    amount  Ot^i.  $25.44  will  be  as  many  doUaisiis  1.06  is  contained 

20.44  ^  1.06  =  $24.  in  25.44,  or  $24.     We  find  $24  to  be  the  presenc 

25.44,    given  sum.  worth  which,  subtrncted  from  the  given  sum,  gives 

24.00,    present  worth.  $1.44  discount.    Hence  the  following 

4?  1.44,    discount. 

373.  Rule. — I.  Divide  the  given  sum  hy  the  amount  of  81 
for  the  given  time  and  rate,  and  the  quotient  will  be  the  present 

WORTH. 

II.  Subtract  the  present  worth  from  the  given  sum,  and  the 
remainder  will  be  the  DISCOUNT. 

By  proportion. 

I.  To  determine  the  present  worth :  — 

100  -f  (6  X  1)  :  100  : :  25.44  :  x  =  $24 ;  whence  the  fol- 
lowing formula : 

One  hundred  plus  the  rate  multiplied  by  the  time,  is  to  one 
hundred  as  the  given  sum  is  to  x,  or  the  present  worth  of  this  sum. 

II.  To  determine  the  discount : — 

100  -f  (6  X  1)  :  6  X  1  : :  25.44  :  x  =  $1.44 ;  whence  the 
following  formula : 
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One  hundred  plus  the  rate  multiplied  hy  the  time,  is  to  the  rate 
multiplied  hy  the  time,  as  the  given  sum  is  to  X,  or  the  discount 
of  this  sum. 

!NoTES. — 1.  The  terms  present  worth,  discount,  and  debt,  are  equivalent  to 
^principal,  interest,  and  amount.  Hence,  when  the  time,  rate  ,  %  and  amount  are 
given,  the  principal  may  be  found  by  Case  III.,  (311)  j  and  the  interest  by  sub- 
tracting the  principal  from  the  amount. 

2.  When  payments  are  to  be  made  at  different  times  without  interest,  find  the 
present  worth  of  each  payment  separately.  Their  sum  will  be  the  present  worth 
of  the  several  payments,  and  this  sum  subtracted  from  the  sum  of  the  several 
payments  will  leave  the  total  discount. 

EXAMPLES   FOR  PRACTICE. 

What  is  the  present  worth  of  the  following  notes  :(1) 

1.  Dated  Feb.  8rd.,  amounting  to  $104.60,  on  5  months'  credit,  dis- 
counted June  6th.,  at  5  9^  ?  Ans.  $104.20  -f  . 

2.  Dated  March  4th.,  amounting  to  £58  10  5,  on  7  months'  credit, 
discounted  Aug.  10th.,  at4%?  Ans.  £58  3  5+. 

3.  Dated  April  2nd.,  amounting  to  $206.15,  on  4  months'  credit, 
discounted  May  30th.,  at  4^  %  ?  Ans.  $204,564  +  . 

4.  Dated  May  15th.,  amounting  to  £135  9  0,  on  8  months'  credit, 
discounted  Nov.  15th.,  at  6  %  ?  Ans.  £134  2  2  + . 

5.  Dated  Aug.  7th.,  amounting  to  $8000.00,  on  6  months'  credit, 
discounted  Dec.  5th.,  at  5  %  ?  Ans.  $7931.699  +  . 

6.  Dated  Jan.  3rd.  amounting  to  £90  3  6,  on  9  months'  credit,, 
discounted  Sept.  20th.,  at  7  ^?  Ans.  £89  18  11^. 

7.  Dated  June  14th.,  amounting  to  $1560.90,  on  3  months'  credit, 
discounted  Aug.  2nd.,  at  6  %  ?  Ans.  $1550.049  +  . 

8.  Dated  Sept.  8th.,  amounting  to  $795.10,  on  10  months'  credit, 
discounted  Feb.  1 2th.,  at  5  9^  ?  Ans.  $779,297  +  .  ^ 

9.  Dated  Nov.  25th.,  amounting  to  £875  6  8,  on  7  months'  credit, 
discounted  May  1 1th.,  at  6  %  ?  Ans.  £868  19  2^  +  . 

10.  Dated  Dec.  6th.,  amounting  to  $630.50,  on  11  months'  credit, 
discounted  Sept.  18th.,  at  5  9^  ?  '       Ans.  $626,324  +  . 

11.  Dated  Oct.  9th.,  amousiting  to  £95  15  0,  on  9  months'  credit, 
discounted  June  7th.,  at  6^  %  '?  Ans.  £95  4  5  +  . 

12.  Dated  July  16th.,  amounting  to  $208.95,  on  5  months'  credit, 
•  discounted  Oct.  12th.,  at  4|  %  ?  Ans.  $207.20  + . 

13.  Dated  March  2nd.,  amounting  to  £140  16  4,  on  8  mos.'  credit, 
discounted  Sept.  28th.,  at  6^  96?  Ans.  £139  19  1|. 

14.  Dated  Jan.  7th.,  amounting  to  $780.50,  on  11  months'  credit, 
discounted  Nov.  3rd.,  at  7^  %  ?  Ans.  $775.19  +  . 

15.  Dated  April  10th.,  amounting  to  £780  5  3,  on  10  mos.' credit, 
discounted  Dec.  4th.,  at  4|  9^?  Ans.  £773  10  %\. 

16.  Dated  May  17th.,  amounting  to  $4.^6.75,  on  3  months'  credit, 
discounted  June  22nd.,  at  5^  96  ?  Ans.  $433,110  +  . 

17.  Dated  March  14th.,  amounting  to  $600.00,  on  7  months' credit, 
discounted  Sept.  7th.,  at  7  ^  ?     Ans.  $595.714. 

(1)  We  reckon  only  30  days  to  the  month  for  all  the  notes  in  true  discount. 
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18.  Dated  Feb.  9th.,  amounting  to  £850  18  0,  on  5  months' credit, 
discounted  April  13th.,  at  7^  ^  ?  Ans.  £835  18  5^+  . 

19.  Dated  Nov.  Uth.,  amounting  to  $175.30,  on  7  months'  credit, 
(discounted  May  4th.,  at  6  %  ?  Ans.  $174,225  +  . 

20.  Dated  Marcii  6th.,  amounting  to  £701  9  6,  on  4  mos.'  credit, 
.Iscounted  June  9th.,  at  7^  %?  Ans.  £697  11  0^  +  . 

21.  What  is  the  present  worth  of  $117.60,  payable  in  1  year,  at 
12%?  .4«s.$105. 

22.  What  is  the  present  worth  of  a  debt  of  £96  6  6|,  due  5mo.  15da. 
hence,  at  6  %  ?  Ans.  £93  15  0. 

23.  What  should  be  the  discount  on  $373.75,  paid  11  mo.  before 
the  term  of  maturity,  at  6^  %  ?  Ans.  $21.01  +  . 

24.  What  is  the  discount  on  £200  12  6,  at  7^  %,  payable  in  lyr.  ? 

25.  A  note  of  $139.94  is  payable  in  9  months  ;  what  is  the  present 
worth,  discount  being  5  %  ?  Ans.  $134,881  +  . 

26.  Discounted  a  note  of  £75,  payable  in  4  years,  at  5^  %  ;  whai 
sum  shall  I  receive  ?  Ans.  £61  9  6^. 

27.  What  is  the  actual  discount  of  a  note  of  $429.98|,  due  in  lyr. 
6mo.  Ida.,  at  5^  %?  Ans.  $32.82  +  .' 

28.  The  sum  of  $195.10  is  payable  in  13  months;  what  will  be  the 
discount,  at  4  %,  by  immediate  payment  ?  Ans.  $8.10+  . 

29.  What  is  the  present  worth  of  £169  13  9,  payable  in  3yr.  an  i 
7mo.,  at  7|  %  discount? 

30.  Bought  cloth,  on  21  months'  credit,  for  £140  0  7^;  how 
much  ready  money  will  acquit  me  of  the  debt,  if  f  %  discount  per 
month,  is  allowed  ?  ^7is.  £129  3  7^. 

31.  I  sold  a  house,  which  cost  me  $2964.12  ready  money,  ilv 
$3665.20  payable  in  lyr.  6mo.  j  what  will  be  my  gain,  in  ready  monev. 
bv  discounting  at  8  %  ?  Ans.  $308.38. 

*32.  I  bought  silks  for  $43713.60,  on  15  months'  credit;  but,  by 
paying  before  the  time  due,  I  will  obtain  5  %  discount;  at  what  epoch 
should  I  pay  the  debt,  so  as  to  disburse  but  $41632  ?    Ans.  In  3mo. 

33.  A  Hour-mill  was  offered  for  $25000  cash,  or  for  $12000  payable 
in  6mo.,  and  $15000  payable  in  15mo.  Accepting  the  latter  condition, 
I  would  like  to  know  whether  I  gained  or  lost,  and  how  much,  monev 
being  worth  10  %? 

34.  Louis  bought  goods  to  the  amount  of  £82  0  62%  on  20  mos." 
credit;  at  what  time  did  he  pay,  knowing  that  he  obtained  %  %  dis- 
count per  month,  and  that  he  disbursed  but  £75  19  ?        Ans.  8mo. 

35.  A  merchant  gave  out  two  notes  :  the  first,  of  $243.36,  payable 
May  6th.,  1867;  the  second,  of  $178.64,  payable  Sept.  25th.  1867; 
what  sum  is  required  to  pay  the  two  notes  Oct.  11th.,  1866,  discount 
at7%? 

36.  What  quantity  of  produce  must  b&  bought  at  5s.  per  lb., 
on  22  months'  credit,  in  order  to  pay  but  £50  19  10^,  after  deducting 
the  discount  at  7  9^  ? 

37.  On  9  months'  credit,  I  bought  120  bales  of  cotton,  each  bale 
weighing  4881b.,  at  5yVi.  the  lb.  Selhng  it  immediately  for  £1610  8 
cash,  I  paid  my  own  debt,  and  received  8%  discount ;  how  much  did 
I  gain?  Ans.  £390  8., 
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38.  I  paid  $320  for  a  sum  I  owed;  what  was  this  sura,  knowing 
that  5\  %  discount  was  allowed  ?  Ans.  $336.80. 

39.  Paid  £23  15  for  50yd.  of  cloth  ;  having  received  5  %  dipcount, 
how  much  did  it  cost  me  per  yard?  Ans.  9s.  Hy^o*^^- 

40.  Is  it  more  advantageous  to  purchase  flour  at  $6.25  per  bbl. 
on  6  months'  credit,  or  at  $6.50  on  9  months'  credit,  discount  being 
8  ^  ?  Ans.  Flour  at  $6.25  is  the  more  advantageous. 


BANK  DISCOUNT. 

BT^.  A  Bank  is  a  corporation,  legally  established  for  the 
purpose  of  receiving  and  loaning  money,  and  of  furnishing  a  paper 
circulation. 

375.  Bank  Notes,  or  Bank  Bills,  are  the  notes  made  and 
issued  by  banks  to  circulate  as  money.  They  are  payable  in 
specie  at  the  banks. 

Obs. — A  bank  which  issues  notes  to  circulate  as  money,  is  called  a  batik  o 
issue;  one  which  lends  money,  a  bank  of  discount ;  and  one  which  takes  charge 
of  money  belonging  to  other  parties,  a  bank  of  deposit.  Some  banks  perform  two 
and  some  all  these  duties. 

370.  The  Capital  of  a  bank  is  the  money  paid  in  by  its 
stockholders,  as  the  basis  of  business. 

STT.  The  affairs  of  a  bank  are  usually  managed  by  a  hoard 
of  directors  chosen  by  the  stockholders,  and  the  principal  officers 
are  a, president,  a  cashier,  and  one  or  more  tella^. 

Obs. — The  president  and  cashier  sign  the  notes  issued ;  the  cashier  superin- 
tends the  bank  accounts ;  and  the  tellers  receive  and  pay  out  money.  A  bank 
c/i^c  is  an  order,  payable  to  bearer  and  drawn  on  the  cashier  for  money.      '^' 

3T8.  Bank  Discount  is  the  simple  interest  of  a  note,  draft, 
or  bill  of  exchange,  deducted  from  it  in  advance,  or  before  it 
becomes  due.  Thus,  the  bank  discount  on  a  note  of  $106,  pay- 
able in  1  year,  at  6  Yo,  is  $6.36 ;  while  the  true  discount  is  but  $6. 

The  interest  is  computed  not  only  for  the  specified  time,  but 
for  three  days  additional  called  days  of  grace. 

Obs. — 1.  The  difference  between  bank  discount  and  true  discount  is  the  same 
as  the  difference  between  interest  and  true  discount. 
2.  The  legal  rate  of  discount  is  ordinarily  the  same  as  the  legal  rate  of  interest. 

3TO.  The  Proceeds,  Avails,  or  Cash  Value  of  a  note  is  its 

face  or  amount  minus  the  discount. 

380.  Case  I. — The  face  of  a  note  being  given,  to  find  the 
discount  and  proceeds. 


BANK  DISCOUNT.  213 

Ex.  "What  is  the  bank  discount,  and  what  are  the  proceeds  of  a 
note  of  $500,  payable  in  30  days,  at  6  ^^  ? 

OPERATION.  AxALYSis.— We  Snd  the 

c         J-            Li  *-/,«««  interest  on   the   sum    dis- 

Sum  discounted,  loOO.OO  counted  according  to  297, 

Int.  for  30  days,  or  ^  of  a  year,  2.50  and  this  int.  is  the  bank 

•*      ''      3      "        "^ofamo.,  .25  discount;  we  then  subtract 

Bank  discount,  2.75  ^^^  discount  from  the  sum, 

-o            -                                                   and    obtain     the     present 

rroceeds,  or  present  worth,  $497.25  worth,  $497.25.   Hence  the 

381.  Rule. — I.  Compute  the  interest  on  the  face  of  the  note 
for  three  days  more  than  the  specified  time  ;  the  result  will  he  the 
discount. 

II.  Siihtract  the  discount  from  the  face  of  the  note  ;  the  re- 
mainder will  be  the  proceeds. 

By  proportion. 

100  :  500  ::  6  X  -j3^  :  x,  or  the  discount  ; 
or,  100  :  500  ::  100  —  (6  x  ^\^^)  :  a:,  or  the  proceeds. 

Note. — We  take  calendar  months  for  the  reckoning  of  time  on  all  the  notes  in 
hank  discount,  and  compute  interest  as  if  the  year  contained  only  360  days, 
instead  of  365,  then  the  result  is  too  large  by  -g^j  or  j^  of  itself.  Hence,  if 
greater  accuracy  is  required,  the  interest  for  the  days,  when  obtained  by  the 
rule,  must  be  diminished  by  t^  of  itself;  or,  the  method  of  computing  interest, 
page  1S3,  must  be  followed. 

EXAMPLES  FOR  PRACTICE. 

1.  "What  is  the  discount  and  what  are  the  proceeds  of  a  note  of 
$1000,  due  in  60  days,  at  6  9^  ?      Ans.  Dis.  $10.50  ;  pro.  $989.50. 

2.  What  is  the  present  worth  of  a  note  of  £2000,  payable  in  60  days 
and  discounted  at  the  Quebec  Bank?  Ans.  £1979. 

3.  Desiring  to  loan  £250  of  a  Montreal  Bank  which  discounts  at 
^  %.  I  gave  my  note  for  £243  15  payable  in  60  days;  how  much  must 
I  add  to  complete  the  amount  I  require  ?  Ans.  £9  13  3. 

4.  A  man  sold  his  farm,  containing  195 A.  2R.  25p.,  at  $27.50  an 
acre,  and  received  a  note  payable  in  4  mo.  15  da.,  at  7  ^^  interest. 
Bemg  in  immediate  need  of  money,  he  discounts  the  note  at  a  bank; 
how  much  did  he  receive  ?  Ans.  $5236.168  +  . 

5.  Find  the  day  of  maturit}',  the  time  of  discount,  and  present  value 
of  the  following  notes: — 


£40  2.  Quebec,  Dec.  3rd.,  1868. 

Six  months  after  date,  for  value  received,  I  promise  to  pay  Daniel 
Jjee  &  Co.,  or  order,  forty  pounds  and  two  shillings  currency,  at  the 
Bank  of  Quebec.  A.  T.  Hermann. 

Discounted,  April  ,3rd.,  1869,  at  6%. 
Ans:  Due  June  3  |  6  1869  :  term  of  disc.  61da. ;  pro.,  £39  13  5^  +  . 
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$1066^^5.  Montreal,  April  19th.,  1869. 

Ninety  days  after  date,  we  promise  to  pay  C.  Simson,  one  thousand 
sixty-six  and  y^^  dollars,  at  the  Union  Bank,  for  value  received. 

Rappe,  Webber,  &  Co. 
Discounted  May  8tli.,  at  7  %. 
Ans.  Due  July  18  |  21  j  term  of  disc,  Yida.-,  proceeds,  $1051.40  4- 

6.  What  is  the  difference  between  the  true  discount  and  bank  dis- 
count of  $950,  for  3mo.,  at  7  %  ? 

7.  What  is  the  difference  between  the  true  discount  and  the  bank 
discount  of  £2000  0  9,  for  6  months,  at  3  ^  ? 

382.  Case  II. —  The  proceeds  of  a  note  heing  given,  to  find 

the  face, 

Ex.  What  is  the  amount  of  a  bill,  payable  in  60  days,  which  dis- 
counted at  a  bank,  at  6  %,  gives  $989.50  for  the  proceeds  ? 

OPERATION.  Analysis.— Since  $0.9895  is  the  pro- 
Si  0000  ceedsof  $1,  the  note  of  which  $989.60  is 
T  i.  r^l»^  ^  /'o  J  '^^r.^  the  proceeds,  must  be  as  many  dollars  as 
Int.  of  $1  for  63  days  .0105  $0.9895  is  contained  in  $989.60.  Hence 
Proceeds  of  $  I  $0.9895  the 
989.50  -^  0.9895  .•=  $1000,  Ans. 

383.  Rule. — Divide  the  proceeds  of  the  note,  hy  the  proceeds 
of%\,for  the  time  and  at  the  rate  mentioned;  the  quotient  will 
he  the  face  of  the  note. 

By  proportion. 

100  -  (6  X  ^<v%)  :  989.50  ::  100  :  .•»  =  the  face. 

EXAMPLES   FOR  PRACTICE. 

1.  What  sum,  payable  in  90  days,  and  discounted  at  1  %,  at  a 
bank,  will  give  £170?  Ans.  £173  2  7^. 

2.  A  merchant  desires  to  draw  $5000  from  a  bank,  and  for  this 
purpose  discounts  his  bill,  payable  in  90  days,  at  6  % ;  what  should 
be  the  amount  of  it?  Ans.  $5078.72  +  . 

3.  The  proceeds  of  a  note,  due  in  4  months,  and  discounted  at  the 
bank,  at  6  %,  are  £407  18  ;  what  is  the  face  of  the  note? 

4.  Bought  goods  at  Toronto  for  the  sum  of  $1486.90,  and  gave  in 
payment  my  note  at  4  months,  at  7^%  discount  j  what  should  be 
the  amount  of  the  note?  Ans.  $1526  +  . 

5.  A  merchant  wishes  to  borrow  $750  in  a  bank ;  what  should  be 
the  face  of  his  note,  payable  in  30da.,  allowing  1  %  discount  per  rao.  ? 

6.  I  gave  my  note  at  60  days  for  a  debt  of  £163  16  j  if  discouat  is 
11%  monthly,  what  was  the  face  of  the  note  ? 
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3S4.  Case  III. — The  rate  of  hank  discount  being  given,  to 
find  the  corresponding  rate  of  interest. 

Ex.  What  is  the  rate  of  interest  of  a  note  payable  in  90  days  and 
discounted  at  6  ^  ? 

OPERATION.  Analysis. —Every  $1  discounte 

*n  Ai,'     .    n  no-*-         e\  f\n  -,  aa      /t  for  the  given  time  and  rate  yields 

$0.06  -:-  0.984O  =  0.06tV^j,  ^»S-  as  its  proceeds  $0.9846.     Then,  if 

$1  in  the  given  time  yield  a  certain 
interest  at  6  per  cent.,  $0.9845  in  the  same  time  will  yield  the  same  interest,  at 
as  many  pei  cent  as  the  given  rate,  .06,  contains  .9845. 

385.  Rule. — Divide  the  given  rate  per  cent.,  expressed  tZec- 
imaUy,  by  the  number  denoting  the  proceeds  of  SI  for  the  given 
time  and  rate.     The  q^wtient  will  be  the  rate  of  interest  required. 

By  proportion, 

100  -  (6  X  /^)  :  100  ::  6  :  :r  =  6^^/?^- 

EXAMPLES   FOR   PRACTICE. 

1.  "What  rate  of  interest  is  paid  when  a  note  payable  in  30  day?  is 
discounted  at  6  ^  ?  Ans.  6^  '%. 

2.  A  note  payable  in  2  months  was  discounted  at  2  %  per  nioiiih  ; 
at  what  rate  was  the  interest?  Ans.  lb-^^%  annually. 

3.  A  note,  payable  in  1  year,  was  discounted  at  6  ^,  without  regar I 
to  days  of  grace;  to  what  rate  %  of  interest  does  the  bank  discount 
correspond?  Ans.  6^%. 

4.  When  a  note,  payable  in  90  days,  is  discounted  at  H  ^  per  nio., 
at  what  rate  was  the  interest  paid  ?  Ans.  l^jf  g^y  ^• 

5.  What  was  the  rate  per  cent,  of  a  note  payable  in  60  davs,  and 
discounted  at  |,  1,  2,  2^,  3  %  monthly?  Ans.  ^^-^  %,  12fff  ^';  etc. 

6.  What  is  the  rate  of  interest  corresponding  to  5,  6,  7,  10,  12% 
discount  on  a  bill  due  in  10  months,  without  davs  of  grace? 

Ans".  5^^%,  6^%%,  etc. 

3S6.  Case  IV. —  The  rate  of  interest  being  given,  to  find  the 
correspo)iding  rate  of  bank  discount. 

Ex.  A  man  buys  notes  payable  in  90  days,  at  a  discount  suck 
that  his  money  brings  him  2  %  per  month;  what  is  the  rate  of  dis.  ? 

OPERATION.  Analysis.— If  we  assume  $100 

--  J               _  J               „^  J  for  the  proceeds  of  a  note,  the  int. 

90  days  +  3  days  =  93  days.  for  93  days,  at  24  %,  will  be  $6.20, 

Base,                                  $100.00  and  the  face  of  the  note  $106,20. 

Int.  for  93  days,                   6.20  We  have  then,  the  face  of  the  note, 

A_.        u       li                <Binc  on  $106.20,  the  interest,  $6.20,  and 

:?.  .;         ««..H..        ?t?^o    .  .            the  time,  93  days,  to  find  the  rate 

^6.20  -^  0.278  (  7o  =  22^f  9$,  Ans.       per  cent.,  which  is  done  according 

^  to  the  preceding  case.    Henoe  tha 
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3ST.  Rule. — I.  Find  the  interest  and  the  amount  of  $1  or 
$100 /or  the  time  the  note  has  to  run. 

II.  Divide  the  interest  hy  the  interest  of  the  amount  at  1  %  for 
the  same  time. 

By  proportion. 
100  +  (2-t  X  ^^-q)  :  100  ::  24  :  a:  =  22\^%,  Ans, 

EXAMPLES   FOR  PRACTICE. 

1.  At  what  rate  of  bank  discount  must  a  note,  payable  in  60  days^ 
be  discounted  to  obtain  6  %  interest?  Ans.  5|f|f  9^. 

2.  At  what  rate  must  a  note,  due  in  30  days,  be  discounted  to  ob- 
tain 6  %  interest  ?  '  Ans.  5^f  ^  %. 

3.  At  what  rate  must  a  note,  payable  in  120  days,  be 'discounted  to 
obtain  8  %  interest  ?  Ans.  7^%%^^-i-i-^  %. 

4.  What  rates  of  bank  discount,  of  notes  payable  in  30  days,  cor- 
respond to  5,  6,  7,  10  %  interest?  Ans.  4ffff  9^,  5i§f4  %,  etc. 

5.  What  will  be  the  rate  of  bank  discount,  on  a  note  payable  Syr. 
and  4mo.  hence,  without  grace,  corresponding  to  5  9^  interest? 

6.  At  what  rates  must  notes,  payable  at  60  days,  be  discounted,  to 
pay  a  broker  1,  1^,  2,  2^%  per  month?  Ans.  11t%%^t^7  ^tc. 

PROMISCUOUS  EXAMPLES  IN  DISCOUNT. 

What  was  the  present  worth,  at  true  discount,  of  the  following  notes^ 
when  discounted : — 

1.  Dated  Feb.  3rd.,  discounted  June  6th.,  amounting  to  i?313.80, 
payable  in  5  months,  at  5  9^  ?  Ans.  $312.62  -i- . 

2.  Dated  March  4th.,  discounted  Aug.  10th.,  amt'g  to  £175  11  3, 
payable  in  7  mo.,  at  4  9^  ?  Ans.  £174  10  3  4- . 

3.  Dated  April  2nd.,  discounted  May  30th.,  amounting  to  $618.45, 
pavable  in  4  mo.,  at  4^  ^  ?  Ans.  $6 1 3.55  4- . 

4.  Dated  May  15th.,  discounted  Nov.  15th.,  amt'g  to  £406  7  0, 
payable  in  8  mo.,  at  6  %  ?  Ans.  £402  6  6^  +  . 

5.  Dated  Aug.  7th.,  discounted  Dec.  5th.,  amounting  to  .1-8000.00, 
payable  in  6  mo.,  at  5  ^?  Ans.  $7931.69  +  . 

6.  Dated  Jan.  3rd.,  discounted  Sept.  20th.,  amt'g  to  £270  10  6, 
payable  in  9  mo.,  at  7  %"i  Ans.  £269  16  10^  +  . 

7.  Dated  June  14th.,  discounted  Aug.  2nd.,  amounting  to$4682.70, 
payable  in  3  mo.,  at  6  96  ?  ^ns.  $4650.14  4- . 

8.  Dated  Sept.  8th.,  discounted  Feb.  12th„  amounting  to  $2385.30, 
pavable  in  10  mo.,  at  5  96  ?  Ans.  $2337.89  +  . 

9.  Dated  Nov.  25th.,  discounted  May  11th.,  amt'g  to  £2626  5  3, 
payable  in  7  mo.,  at  6  96  ?  ^ns.  £2607  2  10^  +  . 

10.  Dated  Dec.  6th.,  discounted  Sept.  18th.,  amounting  to$1891.50> 
i^ayable  in  11  mo.,  at  5  96?  Ans.  $1878.97  +  . 
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What  were  the  proceeiis,   at  bank  discount,   of  the  following  notes, 
when  di.-5CounteJ  : — 

11.  Dated  Oct.  9ih.,  discounted  June  7tli.,  amountingto  £287  5  0. 
payable  in  9  mo.,  at  6^  %  ?  Ans.  £285  10  1  +  . 

12.  Dated  Julv   16th.,   discounted  Oct.   12th.,   amt'g  to  $626.85, 
\vable  in  5  mo.',  at  4|  %  ?  .Ins.  1621.225  -f  . 

18.  Dated  March  2nd.,  discounted  Sept.  28th.,  amt'g  to  £422  9  0, 
payable  in  8  mo.,  at  6^  %  ?'  Ans.  £419  11  0^  +  . 

14.  Dated  Jan.  7th.,  discounted  Nov.  3rd.,  amounting  to  $2.S41. 50, 
parable  in  11  mo.,  at  7^  %?  Ans.  $2824.052  +  . 

15.  Dated  April  10th.,  discounted  Dec.  4th.,  amt'g  to  £2840  15  6, 
payable  in  10  mo.,  at  4|  %?  Ans.  £2818  16  11  +  . 

16.  Dated  May  17th.,  disoounted  June  22nd.,  amt'g  to  $1810.25, 
payable  in  8  mo.,  at  5^  96?  ilns.  $1298.439  +  . 

17.  Dated  March  14th.,  discounted  Sept.  7th.,  amounting  to  $1800, 
payable  in  7  mo.,  at  7  %?  Ans.  $1786. 

18.  Dated  Feb.  9th.,  discounted  April  13th.,  amt'g  to  £2552  14  0, 
ayable  in  5  mo.,  at  7;^%?  Ans.  £2504  16  8|+. 

19.  Dated  Nov.  11th.,  discounted  May  4th.,  amountingto  $525.90, 
payable  in  7  mo.,  at  6  %  ?  Ans.  $522,806  +  . 

*20.  Dated  March  6th.,  discounted  June  9th.,  amt'er  to  £2104  8  6, 
rayable  in  4  mo.,  at  7^  96  ?  Ans.  £^2091   5  5^  +  . 

21.  On  March  12th.,  discounted  at  a  bank,  at  6  %,  a  note  of  $705.60, 
,  ayable  June  28th. ;  what  sum  did  I  receive?       Ans.  $692,546  +  . 

22.  A  bill  on  4  nionths'  credit  having  been  discounted  at  5  %,  bank 
discount,  was  reduced  to  £87  5  4|i  ;  what  was  the  amt.  of  the  bill  ? 

28.  The  contract  for  a  public  school  was  given  to  a  builder  on  the 

eduction  of  12  %  of  his  tender.     The  building  being  finished,  he  was 

rdered  to  do  extra  work  for  $1529.     Required  the  amount  of  the 

xiras,  80  that  the  contractor  may  receive  the  $1529.   after  deducting 

the  129^?  Ans.  $1787.50.  " 

24.  The  proceeds  of  a  note,  payable  Aug.  2nd.,  and  discounted 
May  9th.,  at  the  bank,  are  £39  0  ^^^ ;  what  is  the  face  of  the  note, 
discount  being  6  %  yearly  ?  Ans.  £89  12  4|  +  . 

25.  I  owe  the  sum  of  $514.22  as  follows:  $208.32  pa3'able  in  iOmo., 
$123.20  in  18  mo.,  and  the  remainder  in  22  mo. ;  if  I  can  obtain  true 
discount  at  4  %,  how  much  must  I  pay  ?  Ans.  $488,043  +  . 

26.  A  bill  amounts  to  £300  7,  and  the  discount  allowed  is  2{%: 
to  what  sum  is  the  amount  of  the  bill  reduced?    .4715.  £292  16  9^. 

27.  What  is  the  present  worth  of  $769.60,  due  3  years  and  5  monilis 
hence,  at  6  ^  ?  Ans.  $638.67  +  . 

28.  Paul  invested  in  business  the  sum  of  £1441  10  payable  in  3 
years,  and  is  at  liberty  to  advance  the  payment  at  the  rate  of  |  %, 
lank  discount,  per  month,  without  days  of  grace.  At  the  end  of  15 
,.ionths  he  gave  £716  2  6  ;  in  what  time  did  he  balance  the  remainder, 
knowing  that  he  disbursed  but  £532  7  ?     Ans.  After  22  mo.  20  da. 

29.  the  sum  of  $1720  is  payable  in  1  year,  and  $10900,  in  18 
months  ;  but  by  paying  immediately,  5  %  true  discount,  on  the  first 
sum,  and  5 ^  96  on  the  second,  can  be  obtained ;  what  is  the  diminution  ? 

10 
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30.  For  what  sum  must  a  note,  to  run  4mo.  15da.,  at  6  %,  be  given 
that  the  bank  proceeds  may  be  $1954  ?  Ans.  $2000. 

31.  A  person  owes  £2250  0  44,  payable  in  6  months;  if  he  pays 
ready  money  at  2  ^  discount  for  the  6  months,  how  much  will  h^ 
pay  ?  Ans.  £2205  0  4i. 

32.  Had  I  bought  goods  for  £875,  I  would  have  obtained  £120  di- 
count;  but  as  I  bought  them  for  £620,  the  discount  amounted  to 
only  £98  ;  did  I  obtain  more  diminution  in  proportion  to  my  purchaser, 
and  at  what  %  does  the  surplus  amount  to  ?  Ans.  2^^  %. 

33.  A  merchant  bought  $4612.80  worth  of  oil,  on  3  years"'  credit, 
and  has  the  liberty  of  advancing  the  payment,  at  a  discount  of  |  %. 
After  15  months  he  gave  $2291.60;  at  what  time  did  he  settle  the 
remainder,  knowing  that  he  disbursed  but  $1703.52  ? 

A71S.  22mo,  20da.  after  the  purchase. 

34.  What  sum  discounted  for  7mo.  9da.,  at  6|  %  per  annum,  can 
produce  a  discount  with  which  may  be  purchased  the  makings  of  8 
covered  benches,  using  l|yd.  for  each,  at  $1.80  per  yd.?  ^.$662.79  + 

35.  Having  bought  two  clocks  for  $505,  on  16mo.'s  credit,  and  having 
paid  them  before  the  term  of  maturity,  I  obtained  $18.05  discount,  a^ 
5  %  per  annum  ;  at  what  epoch  did  I  acquit  the  debt  ?  A.  7mo.  3da.  al: 

o<d.  In  a  new  building,  two  iron  floors  were  laid,  each  floor  beiu- 
15.36yd.  long  and  8.25yd.  wide.  The  weight  of  the  iron  is  701b.  per 
yard  of  superficie,  and  after  being  laid  costs  $5  per  1001b.  I  ask,  1st. 
the  total  price  of  the  two  floors  ;  2nd.  the  discount  that  can  be  obtained 
by  paying  68  days  before  the  time,  aX  \%  discount  per  month. 
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388.  Stocks  is  a  general  name  given  to  government  bonds, 
and  to  money  capital  invested  in  corporations. 

380.  A  Corporation  is  a  body  formed  and  authorized  by 
law  to  act  as  a  single  person. 

3dO.  The  legal  act  of  incorporation  which  defines  the  rights 
and  powers  of  the  corporation  is  called  a  Quarter. 

391.  The  Capital  Stock  of  a  corporation  is  the  money  con- 
tributed and  employed  to  carry  on  the  business  of  the  company. 

Notes.— 1.  When  the  capital  stock  has  been  all  paid  in,  money  may  be  raised, 
if  necessary,  by  loans,  secured  by  mortgage  upon  the  property.  The  bonds  issued 
for  these  loans  entitle  the  holders  to  a  fixed  rate  of  interest.  Thus,  bonds  drawing 
6  %  annually  are  called  6  per  cent,  stock,  or  6's ;  &c. 

2.  To  the  bonds  are  attached  what  are  called  coupons,  each  of  which  is  a  due 
bill  for  the  interest  on  the  bond  to  which  it  is  attached,  representing  the  amount 
of  the  periodical  dividend  or  interest,  and  the  time  of  payment,  which  coupons 
are  severally  cut  off  and  presented  for  payment  as  they  become  due.' 

3.  Consols  is  a  term  abbreviated  from  the  expression  "  consolidated  annuities.** 
The  British  government  having  at  various  times  borrowed  money  at  different 
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rates  of  interest,  and  payable  at  different  times,  consolidated  the  stock  or  bonds 
thus  issued,  by  issuing  new  stock  drawing  interest  at  3%  per  annum,  payable 
eemi- annually,  and  redeemable  only  at  the  option  of  the  government,  becoming 
practically  ^jerpefua^  unnuities.  With  the  proceeds  of  this  the  old  stock  was  re- 
deemed. The  quotations  of  these  3  %  perpetual  annuities  or  consols,  indicate 
pretty  a<;curately  the  state  of  the  money  market,  as  they  form  a  staple  credit  and 
become  a  standard  for  reference. 

392.  Stockholders  are  the  owners  of  stock,  either  by  original 
title  or  by  subsequent  purchase. 

303.  A  Share  is  one  of  the  equal  parts  into  which  capital 
stock  is  divided?  The  value  of  a  share  in  the  original  contribution 
of  capital  varies  in  different  companies ;  in  bank,  insurance,  and 
railroad  companies  of  recent  organization,  it  is  usually  $100. 

394.  Stocks  are  At  Par  when  they  sell  for  their  original 
value. 

395.  Above  Par,  at  a  premium  or  advance,  when  they  sell 
for  more  than  their  original  value. 

396.  Below  Par,  or  at  a  discount,  when  they  sell  for  less 
than  their  original  value. 

39T.  An  Installment  is  a  portion  of  the  capital  stock  re- 
quired of  the  stockholaers,  as  a  payment  on  their  subscription. 

398.  An  Assessment  is  a  sum  required  of  stockholders,  to 
meet  the  losses  or  the  business  expenses  of  the  company. 

399.  A  Dividend  is  a  sum  paid  to  the  stockholders  from  the 
profits  of  the  business. 

400.  A  person  who  buys  and  sells  stocks,  either  for  himself, 
or  as  the  agent  of  another,  is  called  a  Stock  Broker  or  Stock- 

jobher. 

EXAMPLES   FOR   PRACTICE. 

Ex.  1.  What  is  the  cost  of  27  shares  of  Grand  Trunk  Railroad 
Block  at  4^  %  premium  ? 

NoTB. — In  all  these  examples,  $100  will  be  considered  as  the  value  of  a  share, 
unless  otherwise  mentioned. 

OPERATION.  Analysis.  —  AVe    calculate 

a>cyHfM\  m-        cMoi   en  •  firstly  the  premium  on  the  par 

$2700  X  .040  =  $121.50,  premmm.  ^^lue,  which  we  find  to  he 
$2700  +  $121.50  =  $2821.60,   Ans.  $121.50;  we  add  this  to  $2700, 

and  obtain  $2821.50  which  is  the 
Or,  $2700  X  $1,045  =  $2821.50,  Ans.    cost.    Or,  since  $  I  of  the  stock 

costs  $1  plus  the  premium,  or 
$1,045,  $2700  will  cost  $2700  X  $1-045  =  $2821.50,  Aiis. 

By  proportion.    100  :  100  +  4.5  ::  27  x  100  :  a:. 
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Ex.  2.  A  broker  sold  for  nie  64  shares  of  the  Ocean  Steamers 
Co.  stock,  at  15%  discount,  for  which,  he  charged  ^  %  brokerage  ; 
how  much  did  I  receive  ? 

<c>m  -          r.\  ^^^^^'^^^^'  ANALYSis.-Adding  the  rate 

JU.lo  4-  .0025  =  0.1525.  of  brokerage  to  the  rate  of  dis- 

11.00  -  $0. 1 525  =  $0.8475  oroceeds  °°"°^'  '^^  ^^^^  -^^25  ;  hence  $1 

0f$l  of  stock         ^^^^^^"^^  will   bring  $1   -  $0.1525    = 

6400  X   «0  «V7^     ^'-  <  o.     ..  $0.8475,  and  64  shares  or  $6400 

04UU  X  !#,0.847o  =  $o424,  Ans.  will   bring  6400    X    -8475   = 

$5424. 

By  proportion.     100  :  100  -  (15  +  0.25)  ::  64  x  100  :  x, 

OnS.  P  ^  ^""^  ^o  ^^?  ^"^^  ^^^^  ^^^"'^^  ^f  a  broker  to  be  invested  in 
Ontario  Province  Bonds  when  their  market  value  is  12  %  below  Par 
^^^''  -11  I  receive  if  the  broker  charges^^^%  forTi^ 

<..    n.       ^  OPERATION.  ANALYSIS.-Since    the 

$1.00-10.12  =$0.88,  market  value  of  $1  ^'*°°^  ^^^  ^2  %  below  par, 

$0.88 +  $0.00A=  $0,885   cost  of  «1  *         ^^^  market  value  of  $1 

•ll7700.$0.8k:$20000=1ot^Les,  Ar.s.     I^^^^^:^^ 

By  proportion.     100  -  (12  +  .5)  :  100  ::  17700  :  x  ~  100. 

^iff*  •fi'r^"''^'^  Pichelieu  Company  declares  a  dividend  of  15^%; 
what  will  I  receive  for  24  shares  ?  ^2  7<?  ? 

OPERATION.  ANALYsrs.-According  to  282,  we  multiply  the 

$2400  X  .15^  =  $372.         dividend  $372^  ^^^  '^^^'  '^^^'  ^""^  ''^^^'"  *^® 

By  proportion.     100  :  15^  ::  24  x  100  :  x. 

Ex.  5.  What  income  can  we  obtain  by  investing  $10260  in  Quebec 
Province  6  %  bonds,  purchased  at  95  %? 

OPERATION.  Analysis.— We  divide  the 

$10260  ~  .95  =  $10800,  stock  purchased,     i^^ftment,  $10260,  by  the 

$10800  X  .06  ==  $648,  annual  iScome.  rS^hVe^ni^irs?: 

.    ,    .        X,       X    ,  ,  -.       .  "^®'^t  will  purchase,  ("288"). 

And  since  the  stock  bears  6  %  interest,  we  have  $10800  X  .06  ==  $648    the  an- 
nual income.  -f      ,  o^c  ou 

By  proportion.     95  ;  100  ::  10260  :  .2?  x  .06. 


STOCKS.  221 

Ex.  6.  A  person  desires  to  secure  $450  annual  revenue;  what 
capital  must  he  invest  in  5  %  lx)nds,  when  stock  is  purchased  at  80  %  ? 

OPERATION.  AxALTSis.  —  Since  $1  of 

*j-rt     .      rt-         (PAAAA      L     ^  ■      i  the  stock  will  secure  $0.05 

f  nnL^    o"^  "  *^^^^'  ^^*^^^^  required.  income,  to  obtain  $450  will 

f  yOOO  X  .80  =  $7200,  cost,  or  investment.       require  $450  -^.05  =  $9000, 

(Ex.5).  Multiplying  the  par 
value  of  the  stock  by  the  market  price  of  $1,  we  have  $yOOO  X  -SO  =  $7200,  the 
cost  of  the  required  stock,  or  the  sum  to  be  invested. 

By  proportion.     5  :  100  ::  450  :  x  x  .80. 

Ex.  7.  What  per  cent,  of  my  investment  shall  I  secure,  by  pur 
chasing  Montreal  7  per  cents.,  at  105  %  ? 

OPERATION'.  A\ALYSI3. — Since  $1  of  stock  will  co9f      $1.05, 

AT    •    T  (\^  —  R'^  c/  and pai/  .07,  the  income  is    7_  ^^  gi  ^  of  the  in- 

.U(  —  i.uo —Og^fe.  vestment.  ^"^ 

By  proportion.     105  :  100  ::  7  :  x. 

Ex.  8.  A  man  invested  in  a  Steamboat  Company,  and  received  a 
dividend  of  9  %,  which  was  83  %  on  his  investment ;  at  what  price 
did  he  purchase  ? 

OPERATION'.  ANALYSIS.— Since  $0.09,  the  income 

•n  f.Q    •    •n  noi        ^ino     j^„  of  $  I  of  the  stock,  is  8^  %   of  the  sum 

f  O.uy  —  $0.0^3  =  ^i{)S,  Ans.  paid  for  it,  we  have,  $0.09  -i-  $0.08i  =- 

$108,  the  purchase  price. 

By  proportion.    8^  :  100  ::  9  :  :r. 

9.  A  person  buys  25  shares  of  the  Marine  Bank,  of  $100  each,  at 
12  %  discount ;  how  much  must  he  pay  ?  Ans.  $2200. 

10.  What  will  I  receive  for  20  shares  of  the  Central  Railroad  stock, 
at  135  %,  brokerage  being  1|  %?  Ans.  $2665. 

11^  At  7^%  premium,  and  ^  %  brokerage,  what  will  be  the  cost  of 
36  shares  of  the  Bank  of  Commerce  ?  Ans.  $3879. 

12.  A  canal  cost  £400000  ;  all  expenses  defrayed  it  brings  in 
£15000  annually.  Suppose  it  to  have  been  constructed  by  means  of 
shares  of  £50  each,  and  that  an  individual  took  25  shares,  what  div- 
idend will  he  receive  annuallv?  Ans.  £46  17  6. 

13.  If  300  shares  of  the  Ottawa  Bank  sell  for  $30112.50,  what  is 
the  premium,  each  share  being  $100?  Ans.  |  %  premium. 

14.  When  the  nominal  value  of  stock  is  £12  10.  and  the  discount 
3^  %,  how  much  must  I  pay  for  30  shares?  Ans.  £361  17  6. 

15.  The  steamboat  company  of  the  Saguenay  declares  a  dividend 
of  15  96 ;  what  shall  I  receive  for  65  shares  the  nominal  value  of  which 
ia  $100  per  share  ?  .4ns.  1975. 

16.  Bought  stock  at  par,  and  sold  it  at  3%  premium,  gaining 
£187  10  0  5  how  many  shares  did  I  purchase?      Ans.  62.^  shares. 
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17.  An  individual  bought,  at  the  rate  of  $168. 75,  a  number  of  shares 
in  the  Pictou  coal-mine  company,  the  annual  income  of  which  is  $10 
per  share.  With  the  income  he  purchases  $260  worth  of  goods  ;  what 
was  his  investment,  the  brokerage  being  l%2         Ans.  $4398. 46|. 

18.  A  merchant  retires  from  business  with  a  sum  of  $34520.50,  and 
buys  with  this  capital  government  6'8,  at  the  rate  of  $70.45  ;  what 
will  be  his  annual  income  ?  Ans.  $2940. 

19.  Ontario  4.^'s  are  sold  at  the  rate  of  £94  17  ;  what  income  will 
I  obtain  for  £3794  ?  Ans.  £180. 

20.  Sold  $16400  worth  of  North  Bank  Stock  at  13%  premium; 
what  shall  I  receive  ?  Ans.  $18532. 

21.  A  person,  having  £2250,  invests  this  sum  in  Ocean  Telegraph 
Company  Stock  which  sells  at  17  ^^  discount;  what  amount  of  capital 
does  he  purchase  ?  Ans.  £2710  16  10^  -f  . 

22.  Bought  36  shares  of  the  Western  Copper  Mine  Company,  the 
par  value  of  each  being  $500,  at  2  %  premium,  and  sold  it  at  28  % 
discount;  what  is  my  loss?  A?is.  $5400. 

23.  I  have  an  investment  of  $15000  in  a  transatlantic  steamship 
company ;  how  many  shares  shall  I  own  after  a  dividend  of  8  %  is 
declared  and  payable  in  capital  stock  ?  Ans.  I G2  shares  of  $100  each. 

24.  What  should  be  the  rent  of  a  farm,  which  cost  $16992.10,  in 
order  that  the  purchase  capital  may  produce  the  same  revenue  as 
would  be  produced  bv  the  same  sum,  employed  in  the  purchase  of 
i]?^  %  bonds,  at  91|96'?  Ans.  $1203.80. 

25.  A  farmer  invests  £36,  the  price  of  three  oxen,  m  the  pur- 
chase of  5  %  bonds  sold  at  the  rate  of  £78  10  ;  at  what  real  rate  was 
his  money  placed  ?  Ans.  Q-^J^  %. 

26.  An  exchange  agent  having  $45000  invested  in  bonds  of  the 
Canadian  Transatlantic  Steamship  Company,  exchanged  them  at  88  %, 
for  capital  stock  in  the  same  company  valued  at  62^  %.  The  bonds 
brought  7  %  annually,  while  the  shareholders  received  two  dividends 
during  the  year,  the  first  of  3  %,  and  the  second  of  3^  %  ;  how  much 
did  the  agent  gain  annually  by  the  exchange?  Ans.  $968.40. 

27.  An  agent  receives  $25000,  with  instructions  to  deduct  his  bro- 
kerage at  II  %,  and  then  purchase  bank  stock  for  the  balance;  if  the 
stock  is  selling  at  3  ^  discount,  what  will  be  the  amount  of  his  capital 
stock?  4ns.  $25329.92 -f- 

28.  An  individual  desires  to  invest  $11158  in  5%  bonds.  The 
market  value  being  but  $67.35,  he  waits  a  few  days,  when  it  rises  to 
$69.10.  Find,  now,  what  income  did  he  lose,  and  what  income  he 
would  have  gained  had  the  nmrket  value  lowered  to  $66.25,  brokerage 
being  5  %  ?     Ans.  Lost  $20. 90  +  income,  would  have  gained  $13.73  + 

29.  I  have  $60500  to  invest  in  bonds.  I  can  purchase  4^%  bonds 
at  the  rate  of  $95.30,  and  3  96  bonds  at  the  rate  of  $69.25  ;  which  would 
be  the  more  profitable  of  the  two?  Ans.  The  4^  %  bonds. 

30.  How  much  more  advantageous  is  it  to  invest  $1128  in  4^% 
bonds,  at  91|  %,  than  $1128  in  3  %  bonds,  at  69j»^  %,  brokerage  being 
atj^?  Ans.  $6,923  +  . 

31.  A  banker  owns  150  shares  in  the  Quebec  Insurance  Company. 
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I  order  my  agent  to  buy  them  when  they  will  rate  at  5^  %  premium  : 
how  much  will  the  150  shares  cost  me,  knowing  that  the  agent  will 
charge  me  |  96  brokerage  ?  Ans.  $15956.25. 

32.  A  farmer  sold  corn  for  the  amount  of  $4134.40.  With  this  sum 
he  buys  three  4^  %  bonds  which  produce  an  annual  income  of  $18,  at 
^'0|  %,  and  oae  3  %  bonds,  producing  annually  $20,  at  64/^^  %.  With 

;ie  remainder  diminished  by  $1.95,  he  buys  3  %  bonds  at  68^  %  ;  at 
V hat  average  rate  should  he  purchase  4^%  bonds,  to  have,  for  the 
price  of  the  corn  sold,  the  same  quantity  of  revenue  ?    Ans.  $98.43  4- 

33.  In  J^uying  stock  in  the  Labrador  Company  for  the  value  of 
|10425j^t  500  per  share,  and  producing  $36  for  interest  and  dividends 
a  farnjifer  secured  a  revenue  ofS540.  Required  the  market  value 
of  the  stock  per  share,  and  at  what  rate  he  let  out  his  money  ? 

Ans.  1st.  $695;  2nd.  $0.^-5%. 

34.  In  January  1848,  the  total  ainount  of  British  consols  was 
£378019855;  what  was  the  amount  of  interest  paid  on  them  semi- 
annually? Ans.  £5670297f§. 

35.  A  person  desires  to  sell  $3500  of  Montreal  7's  ;  the  market  value 
being  at  951  %,   he  waits  a  few  days  longer  when  stock  rises  to 

m%:  what  profits  did  he  realize  ?' What  loss  would  he  have  sus- 
liiined  had  the  market  value  lowered  to  94,^  %,  brokerage,  in  both 
cases,  being  l%?  Ans.  $22.75  gain,  and  $17.50  loss. 

36.  A  mason  built  965  sq.  yd.  of  a  wall  at  $21.80  per  sq.  yd.  He 
desires  to  invest  this  sum  in  insurance  company  stock.  In  the  Phoe- 
nix Insurance  Co.,  the  shares  are  $5000  each ;  they  produce  $200  as 
interest  and  dividend,  and  are  negotiated  at  40  %  premium.  In  the 
Providence  Co.  the  shares  are  $2500  each ;  they  produce  $50  as  in- 
terest and  dividend,  and  are  negotiated  at  45  %  premium.  Which  are 
the  most  advantageous,  and  by  how  much  %  ?  How  many  shares  can 
he  purchase  in  taking  the  most  ailvantageou.>«,  and  what  revenue  could 
he  secure  ?  Ans.  The  first  are  the  more  advantageous  by  1.478  % ; 
3  shares  :  and  $600  of  revenue. 


PARTNERSHIP. 

401.  A  Partnership  is  an  association  of  two,  or  more  per- 
sons in  business,  e&dh  6f  whom  is  called  a  Partner.  Such  an  as- 
sociation is  called  a  Company^  Firm,  or  House. 

Note. — The  terms  Capital  or  Stock,  Dividend,  and  Assessment,  have  the  sam© 
signification  in  Partnership  as  in  Stocks. 

402.  Case  T. —  To  find  each  partner  s  sliare  of  the  profit  or 

loss,  when  there  is  no  regard  to  time* 

Ex.  Three  merchants,  A,  B,  and  C,  associate  together  in  business  ; 
A  puts  in  $275,  B  $475,  and  C  $500.  They  gained  $150  ;  what  part 
of  the  profit  must  be  given  to  each  ? 
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OPERATION. 

A's        Stock,  $275  $275  x   0.12  =  $  33,  A's  profit. 

B'3  ''        475  475  x  0.12  =       57,  B's  profit. 

C's  ''        500  500  X   0.12  =       60,  C's  profit. 

Whole       "    $1250  Proof    fl50,  whole  profit. 

$150.00  -f-  1250  =  $0.12,  profit  on$l. 

AxALYSis.— Since  the  whole  stock  is  $1250,  and  the  whole  profit,  $150,  the 
profit  on  every  $1  of  stock  will  be  as  many  dollars  as  150  contains  times  1250,  or 
$0.12  on  every  $1  of  stock.  Then,  each  merchant's  stock  multiplied  by  .12  gives 
his  part  of  the  whole  profit.  The  same  result  also  may  be  obtained,  as  follows  :— 

By  proportion. 


275)  (275)  ($33,  A's  profit. 

+  475V    =z.l250  :   150  ::    ^  475  V    :  x  =  Ans.  ]    57,  B's  profit. 

+  500  )  (  500  )  (    60,  C's  profit. 

Proof,  $150,  whole  profit- 

403.  Rule. — The  whole  profit  or  loss,  divided  by  thenumher 
denoting  the  whole  stock,  will  give  the  profit  or  loss  on  each  dollar 
of  stock;  and  each  partner^  s  stock,  multiplied  by  the  number  de- 
noting the  profit  on  $1,  iv ill  give  his  share  of  the  whole  profit  or 
loss. 

Or, 

As  the  whole  stock  is  to  each  partner^ s  stocky  so  is  the  whole 
profit  or  loss  to  each  partner's  profit  or  loss. 

EXAMPLES   FOR  PRACTICE. 

1.  With  £200,  two  men  gained  £50 ;  tbe  first  man  contributed 
£125,  the  second,  £75;  what  part  of  the  gain  is  each  entitled  to? 

Ans.  The  first,  £31  5;  the  second,  £18  15. 

2.  Four  merchants  associated  and  raised  a  capital  of  $45000,  to 
which  each  man  contributed  equally.  At  the  expiration  of  the  part- 
nership, the  capital  was  found  to  be  augmented  by  $26877.  What 
shall  be  the  part  of  each  man,  knowing  that  the  1st.  ought  to  have  13 
parts;  the  2nd.,  11  ;  the  3rd.,  8  ;  and  the  4th.,  7  ? 

Ans.  1st.,  $23959;  2nd.,  $20273;  3rd.,  $14744;  4th.,  $12901. 

3.  Three  men  associating  together,  gained  £287  10;  the  1st.,  put 
in  400  yd.  of  velvet  at  £1  per  yard  ;  the  2nd.,  350  yd.  of  cloth  at  £2  ; 
the  3rd..  450  yd.  of  cassimere  at  15s.  ;  what  part  of  the  gain  should 
each  have  ?  Ans.  £80,  £140,  and  £67  10. 

4.  Four  persons  having  joined  in  partnership  agree  that  the  let. 
put  in  £1250  ;  the  2nd.,  \  more  than  the  first ;  the  3rd.,  as  much  as 
the  two  others  together ;  and  the  4th.,  his  industry  during  the  year, 
which  was  estimated  at  £2000  ;  what  share  of  the  profits,  £1525,  shall 
each  receive?  Ans.  £250,  £312^,  £562^,  and  £400. 
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5.  Four  associates  made  a  profit  of  $1500.  The  first  is  to  have  ri 
parts ;  the  2nd.,  4 ;  the  3rd.,  5 ;  and  the  4th.,  6.  How  much  will 
each  receive?  Ans.  |250,  $333|,  J416'|,  and  $500. 

6.  The  first  of  five  men,  associated  in  partnership,  put  in  $800: 
the  2nd.,  $100  more  than  the  first ;  the  3rd.,  100  more  than  the  sec- 
ond; and  so  on,  with  the  others,  always  augmenting  by  $100.  If  the 
gain  is  $1800,  what  ought  to  be  the  part  of  each  ? 

Ans.  $288,  $324,  $360,  $396,  $432. 

7.  Three  speculators  have  together  a  capital  of  $4928,  wliich  brin,2;s 
them  a  profit  of  $6 1 6  ;  the  1st.  received  $150  for  his  share  of  the 
gain;  the  2nd.,  $206;  and  the  3rd.,  $260.  What  was  each  one's 
investment?  Ans.  $1200,  $1648,  $2080. 

8.  Two  speculators  shipped  6000  tons  of  corn  to  Cuba.  During  the 
voyage  650  tons  were  thrown  overboard  on  account  of  a  storm  which 
arose.  If  250  tons  were  spoiled,  how  nmch  did  each  man  lose,  know- 
ing that  3500  tons  belonged  to  the  first?        Ans.  525  and  375  tons. 

9.  Three  farmers  bought  148  sheep  at  $4.12^  per  head,  for  the  pay- 
ment of  which  the  1st.  furnished  $218.85,  the  2nd.,  $236.32^,  and 
the  3rd.  the  remainder.  They  sold  the  sheep,  after  having  nurtureii 
them  during  6  months,  at  a  profit  of  $1.60  per  head:  how  much  did 
^ach  receive    of  the  profits?  Ans.  $S4.88|,  $91.66^,  $60.24|. 

10.  Three  lumber  merchants  bought  76500  saplings,  on  which  they 
realized  a  profit  of  £296  8  9.  The  first  man  contributed  £460  15  7^'; 
the  second,  £527  6  IO5  ;  the  third  man's  part  is  not  known,  but  he 
received,  however,  £98  16  3  as  his  share  of  the  profits.  Tell  us  the 
contribution  of  the  third  merchant,  the  profits  of  the  two  others,  and 
the  price  of  the  saplings  per  hundred  ?  Ans.  Third  merchant's 
ehare£494  I  3.  The  profits  of  1st.,  £92  3  1^;  2nd.,  £105  9  4^  ; 
£118  9  per  hundred. 

11.  Two  dealers  in  furs  made  a  joint  purcliase  of  268  assorted  fox 
and  beaver  skins,  at  £112  10  per  hundred  ;  the  first  dealer  advanced 
£48  10  more  than  the  second,  and,  together  they  realize  a  profit  of 
18  %  on  the  buying  price.  Required  what  is  due  to  each,  and  at  what 
price  thev  sold  the  skins  a  piece?  Ans.  £149  5  4i  due  to  the  2nd.: 
£206  10',  to  the  first.         The  skins  cost  £1  6  6|  a  piece. 

12.  Three  students  in  Astronomy  join  in  raising  $698.50  for  tlie 
purchase  of  a  telescope.  The  second  furnished  f  of  what  the  first 
gave,  and  the  third  furnished  ^  of  what  the  two  others  had  advanced; 
what  was  the  contribution  of  each?  ylns.  $277.81^,  $166.68|,  $254. 

13.  Four  farmers  associated  in  furnishing  a  quantity  of  straw  whicli 
they  sold  at  §7  per  hundred  bundles ;  what  did  each  receive,  knowing 
that  the  1st.  furnished  y\  of  it ;  that  the  2nd.  furnished  a  quantity 
not  meniioned,  and  that  the  3rd.  furnished  600  bundles,  which  quan- 
titv  equalled  the  delivery  of  the  1st.  and  4th.,  who  furnished  240 
bundles?  .4ns  $25.20,  $8.40,  $42.00,  $16.80. 

14.  Two  clockmakers  joined  in  the  purchase  of  120  clock  works  at 
the  average  price  of  $7.37^  ;  in  the  speculation,  they  lost  $135.  The 
loss  of  the  1st.  surpassed  that  of  the  2nd.  by  $33.50;  what  were  the 
loss  and  investment  of  each?  Ans.  1st.  Inv.  $552. 30|,  loss  $34.25. 
2nd.  Inv.  $332.69|,  loss  $50.75. 

10* 
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15.  Several  persons  agreed  to  conduct,  during  one  year,  a  paper 
manufactory.  The  first  put  in  f  of  the  stock  ;  the  second,  $4000  lesa 
tlian  the  first ;  the  third,  |4000  less  than  the  second,  and  so  on  until* 
the  last.  If  the  investments  had  been  in  sums  equal  to  the  highest, 
the  capital  stock  would  be  augmented  by  |.  The  merchandise  sold 
produced  a  sum  equal  to  the  f  of  what  was  put  in,  which  was  em- 
ployed in  buying  rags.  In  admitting  that  the  ^f  of  the  sum  proceed- 
ing from  sales  serve  to  cover  the  expenses  of  fabrication  and  invest- 
ment, it  is  required  to  ascertain  how  many  persons  there  were,  how 
much  each  one  put  in,  and  what  part  of  the  gain  each  is  entitled  to? 

404.  Case  II. —  To  find  each  partner'' s  share  of  the  profit  or 
loss,  when  the  stock  is  emploijedfor  different  periods  of  time. 

Ex.  A  and  B  entered  into  partnership;  A  furnished  $240  for  8 
months,  and  B  $560  for  5  months.  They  lost  $118;  what  was  eacli 
man's  share  of  the  loss? 

OPERATION'. 

$240  X  8  =  $1920.  $1920  x  0.025  =  $48,  A's  loss. 

560  X  5  =    2800.  2800  x  0.025  =    70,  B's  loss. 

$4720.  Proof,  $118,  entire  Iosh. 

$118.00  -f-  4720  =  $0,025,  loss  on  $1. 

Analysis.— rt  is  evident  that  $240  for  8  mo.  is  the  same  as  $240  X  S  =  $1920 
for  1  mo.,  since  $1920  would  lose  a«  much  in  I  mo.  as  $240  in  8  mo. ;  and  $560 
for  5  mo.  is  the  same  as  $560  X  5  =  $2800  for  1  month.  The  question  then  is 
the  same  as  if  A  had  furnished  $1920,  and  B  $2800,  for  equal  times.  Then,  if 
$1620  -f  $2800  =  $4720  lose  $118,  $1  will  lose  ^^^-^  of  $118  =  $0,025,  and 
$1920  X  .025  =  $48,  A's  loss ;  $2800  X  -025  =  $70,  B's  loss.  The  same  re- 
sults may  be  obtained  as  follows  : — 


8=1920)       ,^^.  .  (1920)  .   ,,^    ^      .^^  C  $48,  A's  loss. 
560x5  =  2800  I  =  ^^20:  |  2800  J  ■•  ^^  :  a:=^n...  |    70;  b's  loss. 


By  proportion 

1240x8=1920  ■  _ 

j-'t.^v  .  ^  2800  J  ■•^^°--* 

Proof;     Ills. 

405.  Rule. — Multiply  each  partner  s  stock  hy  the  time  it  loas 
in  trade,  and  divide  the  whole  profit  or  loss  hy  the  sum  of  the 
several  products  ;  hy  the  quotient,  multiply  the  product  of  each 
partner's  stock  and  time,  and  the  result  will  he  his  share  of  the 
profit  or  loss. 

Or, 

Multiply  each  partner's  stock  hy  the  time  it  was  in  trade  ;  then, 
as  the  sum  of  these  products  is  to  each  product^  so  is  the  xchoh 
profit  or  loss  to  each  partner's  profit  or  loss. 
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EXAMPLES  FOR  PRACTICE. 

1.  Two  person?  contribute  unequal  sums  towards  a  capital;  the 
first  puts  in  $2300  lor  2  years;  the  second,  $1500  for  18  months. 
What  part  of  the  gain,  $1400,  should  each  person  receive? 

Ans.  $940.15,  $459.85. 

2.  Three  individuals  raised  a  capital  sum  with  which  they  gained 
£1137  10  :  the  first  contributed  £200  for  2^  years  ;  the  second,  £125 
for  25  months ;  and  the  third,  £248  15  for  35  months.  What  part 
of  the  gain  should  each  have? 

Ans.  1st.  £382  15  l^j  2nd.  £199  7  Of;  3rd.  £555  7  lOf 

3.  A  porter  associated  with  a  pedler  and  raised  acapital  of  $16000. 
After  two  years  they  divided  the  gain,  and  the  pedler,  who  had  con- 
tributed $9000,  received  $1800  ;  what  did  his  companion  receive, 
knowing  that  the  latter  left  his  share  in  the  business  but  during  20 
months?  Ans.  $1166.66|. 

4.  Four  persons  agree  to  form  a  partnership  for  3  years.  The  tirtt 
puts  in  at  the  beginning  $350,  and  5  months  after  $2400  more;  the 
second  puts  in  $8000  at  first,  and  at  the  end  of  20  months  withdraws 
the  half  of  his  share,  and  5  months  after  withdraws  $2400  more; 
the  third  puts  in  $1500  in  the  beginning,  and  $5000  at  the  end  of  2 
years  ;  the  fourth  puts  in  at  first  $600,  and  every  six  months  aug- 
ments his  portion  by  a  like  amount;  the  gain  being  $80000,  what 
part  did  each  receive  ? 

Ans.  $14677.35  +  ,  $33336.15-,  $19232.39  +  ,  $12754.11  +  . 

5.  Three  merchants  joined  in  business.  The  first  put  in  £1001  12 
for  10  months;  the  second,  £1751  12  6  for  15^  months;  and  the 
third,  £2000  3  9  for  17  mo.  and  20  days.  Required  each  merchant's 
share  of  the  profits  which  amount  to  £350  3  ? 

Ans.  £48  7  5f-;  £131  2  4f +  ;  £170  13  li-. 

6.  Two  clothiers  associate  together;  one  of  them  contributed  asuni 
with  which  could  be  bought  90  yd.  of  Broadcloth  at  $6  per  yard,  the 
other  put  in  a  sum  with  which  60  yd.  could  be  purchased  at  the  same 
rate.  In  supposing  the  1st.  to  have  had  $6  of  the  profits  more  than 
the  2nd.,  to  how  much  did  the  profits  amount?  Ans.  $30. 

7.  Four  farmers  rent  a  pasture  for  $975.  The  first  put  5  beeves  on 
it  during  54  days ;  the  second,  7  cows  during  63  days ;  the  third,  8 
heifers  during  75  days;  and  the  fourth,  6  horses  during  50  days.  It 
was  calculated  that  1  beef  consumed  1^  times  as  much  as  a  cow,  or 
twice  as  much  as  a  heifer,  or  1^  times  as  much  as  a  horse ;  how  much 
•must  each  farmer  pay  ? 

/I /J.S.  $2:18.45-1-;  $259.65-;  $264.94 -f-;  $211.96-. 

8.  In  the  working  of  a  njine  during  6  years,  three  partners  gam 
£21750.  The  first  partner  had  put  in  £13437  10  in  the  beginning, 
but  atler  2^  years, he  withdrew  £3275.  The  second  put  in  his  share, 
which  was  £41000,  only  I4  years  atter  the  commencement  of  the 
work.  Finally,  the  third  made  his  contribution  of  £53750,  but  3 
years  after  the  installment  of  the  first.  Wliat  part  of  the  profits  should 
each  receive?  Ans.  £:50oG  16  0|-h;  £9867  6  4^-;  £8315  17  7 -h. 
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EXCHANGE. 

406.  Exchange  is  the  process  of  remitting  money  from  one 
place  to  another  by  Drafts  and  Bills  of  Exchange. 

Note. — For  a  full  treatment  of  this  and  of  the  following  subjects,  see  the  Com- 
mercial Arithmetic. 

Form  of  a  Draft. 

$m.       [STAMP.]       Mie/ec,  ^.M,  Q/fLic4/,  z^//. 
Q/n^cUu  c/ay^  a/^ei  Uaut,  /^^y  ^<?  @^eni7/  Qyc7?^??U, 

^ame  ^o  7?zy  account. 

q/o    Tanned   ..^e?i{o?i.  ,^zfout^  CJ'Qyrecc. 

407.  The  Drawer,  or  Haker,  is  the  person  who  signs  the 
draft.  ' — ^ 

408.  The  Drawee  is  the  person  on  whom  the  draft  is  made. 
400.  The  Payee  is  the  person  to  whom  the  draft  is  made 

payable. 

410.  An  Acceptance  is  the  promise  of  the  Drawee,  to  pay 
the  draft  at  maturity,  and  is  usually  acknowledged  by  writing  the 
word  "  Accepted  "  with  his  signature,  across  tlie  face  of  the  draft. 

411.  An  Indorsement  of  a  draft,  by  the  payee,  is  made  in 
the  same  manner  as  the  indorsement  of  a  note. 

41S.  A  Sight  Draft  is  an  order  to  pay  at  sight. 

413.  A  Time  Draft  is  an  order  requiring  payment  at  a 
specified  time. 

414.  A  Draft  or  Bill  of  Exchange  is  at  a  Premium^  when  the 
price  paid  is  greater  than  its  face ;  and  at  a  Discount^  when  the 
price  paid  is  less  than  its  face. 

415.  Domestic,  or  Inland  Exchange,  is  when  both  the 
drawer  and  drawee  reside  in  the  same  country. 
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416.  Case  I. — Given  the  face  of  a  draft,  the  rate  per  cent, 
of  exchange,  and  the  time,  to  find  its  cost. 

Ex.  1 .  What  must  I  pay  in  Ottawa  for  a  draft  of  $640  on  Quebec, 
exchange  being  \^%  premium  ? 

OPERATION  Analysis. — The  cost  of  exchange  of 

tf./..n        lA,-        <»//n /?A     A  $1  is  $1 -h  $0,015  =  $1,015,  and  of 

$640  X  1  .Olo  =  $649.60,  Ans.         |g4o^  640  x  $1,015  =  $649.60. 


Ex.  2.  "What  must  be  paid  in  Montreal  for  a  draft  of  $3500  on 
Halifax,  at  33  days,  exchange  2^  %  premium. 

OPERATION.  Analysis.— The  discount  of  $1  at  6  % 

|1  000  for  36  days  is  $0,006,  which  being  sub- 

.006  =  disct.for36da.at6/,.  %''l\^%^'r ^^ }^'^J1  ^^T'  ^^^  ""'"'^ 
^^            of  $1  of  the  draft,  if  the  exchange  was  at 

%  .yy4  =  cost  at  par  of  $1.  par.     To  this  add  the  premium  of  $1, 

.022  =  rate  of  exchange.  $0,022,  and  we  have  $1,016,  the  cost  of 

J.,   ^,  ^              ,    . ->,     „,,      ,     p.  Si  of  the  draft.    Hence  the  cost  of  $3500. 

$1,016  =^  cost  of  5)1  of  the  draft.  the  draft,  is  $3500  X  1.016  =  $3556. 

S3500  X  1.016  =$3556,  ^ns. 

417.  Rule.— I.  For  sight  drafts. — Multiply  the  face  of  the 
draft  hy  1  plus  the  rate  when  exchange  is  at  a  j^remium,  arid  oy 
1  minus  the  rate  when  exchange  is  at  a  discount. 

II.  For  drafts  payable  after  sight. — Find  the  cost  of$l  at  bank 
discount  for  the  specified  time,  at  the  legal  rate  where  the  draft 
is  purchased  ;  then  add  the  rate  of  exchange  when  at  a  premium, 
or  subtract  it  when  at  a  discount,  and  multiply  the  face  of  the- 
draft  by  this  result. 

EXAMPLES   FOR  PRACTICE. 

1.  A  merchant  in  Toronto  wi^-hes  to  pay  in  Montreal  $7930,  and 
exchange  is  3  ^  premium  5  what  will  be  the  cost  of  the  draft  ? 

.    .  Ans.  $7989.47^. 

2.  A  merchant  in  St.  John,  N.  B.,  wishes  to  pay  in  Ottawa,  l^dO, 
and  exchange  is  1 5  96  discount}  required  the  cost  of  the  draft? 

Ans.  $962.85. 

3.  What  will  be  the  cost,  in  Kingston,  of  a  draft  on  Halifax  for 
$800,  payable  60  days  after  sight,  exchange  being  at  a  premium  of 
2%.? 

4.  A  merchant  in  Kingston  purchased  a  draft  on  Fredericton  for 
$840,  payable  30  days  after  sight,  at  6  9^  ;  what  did  it  cost  "him,  the 
rate  of  exchange  being  1^  %  discount?  An^.  $822.78. 

5.  What  will  be  the  cost  of  a  draft  of  $4250,  for  60  days,  at  6  ^ 
exchange  being  \l%  premium  ?  ^715.  $4285.064. 
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6.  A  merchant  in  Quebec  receives  from  his  agent  1200  bushels  re(^ 
wheat,  purchased  in  Toronto  at  65  cts.  per  bushel ;  in  payment  for 
which  he  remits  a  draft  on  Toronto,  at  f  9^  discount.  The  transpor- 
tation of  his  wheat  cost  $98.  What  must  lie  sell  it  for  per  bushel  to 
gain  $225?  ^ns.  $0.yi|. 

418.  Case  II. — Given  the  cost  of  a  draft^  the  rate  per  cent, 
of  exchange^  and  the  time,  to  find  its  face. 

Ex.  A  merchant  in  Three  Rivers  paid  $6856.10  for  a  60  days' 
draft  on  Toronto,  exchange  being  \\%  premium,  and  interest  6  %-^ 
required  the  face  of  the  draft. 

OPERATION.  Analysis.— By  416,  Case  I., 

$1.0000  ^^'  2'  ^^  find  the  cost  of  $1  of 

AiAfr           ii,     T          L  c     Ro  A  the  draft  to  be  $1.00825.    Hence, 

•Q^Q'^     =  *^«  <Iiscount  for  63  days.  $6856.10  -^ $1.00825  =  $6800; 

$  .9895    =  the  cost  of  $1  at  par.  is  the  face  of  the  draft. 

.01875  =  the  rate  of  exchange. 


$  1 .00«25  =  the  cost  of  $1  of  the  draft. 
$6856.10  -^  $1.00825  =  $6800,  Ans. 

410.  RtiLE. — Divide  the  given  cost  hy  the  cost  of  a  draft  for 
$1,  at  the  given  rate  of  exchange  ;  the  quotient  will  he  the  face  of 
tlie  required  draft. 

EXAMPLES   FOR   PHACTICE. 

1.  What  draft  may  be  purchased  for  $16415.10,  exchange  being  at 
3^  96  premium?  ilns.  $15860. 

2.  Required  the  face  of  a  draft  for  $158.40,  exchange  being  at  1  -^ 
discount?  ylns.  $160. 

8.  An  agent  in  Kingston  is  directed  to  make  the  remittance  by 
draft,  of  $565.32,  to  his  employer  in  Quebec,  drawn  at  60  days.  What 
will  be  the  face  of  the  draft,  exchange  being  at  1|  %  premium  ? 

4.  What  will  be  the  face  of  a  draft  for  $962.85,  exchange  being  at 
I -^discount? 

5.  A  man  in  Halifax,  has  $4800  due  him  in  Montreal ;  how  muc'h 
more  will  he  realize  by  making  a  draft  for  this  sum  on  Montreal  and 
selling  it  at  ^96  discount,  than  by  having  a  draft  on  Halifax  remitted 
to  him,  purchased  in  Montreal  for  this  sum,  at  |  ^  premium  ? 

il«s.  $11.73  +  . 

FOREIGN  EXCHANGE. 

420.  A  Foreign  Bill  of  Exchange  is  a  draft  in  which  the 
drawer  and  drawee  live  in  different  countries. 
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Form  of  a  Foreign  BiU  of  Exchange. 
j£  300.    [STAMP.]     Q/^9z^iea/,'2S.M,Q4/iu/7,/^'//, 

/i^econa  ana  mcia  o/ :^anie  ^enoi  ana  aa^e  unAacaJ , 
/i^i/  ^  ^ne  ci(/ei  o/  JroucaTn  ^.  Q^taaatie,  S^onc/on, 
Q/n^iee  ^(i?iaiea  Aotcnai^^  dUi/cna,  2/ame  iecect/ea,  ana 
cnaiae  €ne  ^a?ne  ^o  7itu  account. 

so,  J/'e^cnalon  Qyheef,  r:^o?tao7i. 

Note.— In  foreign  exchange,  to  prevent  loss  or  delay,  two  or  three  drafts  of  the 
same  tenor  and  date  are  drawn  up  and  ?ent  by  different  conveyances,  or  at  dif- 
ierent  times;  on  the  payment  of  one,  the  other  two  are  worthless.  Each  draft 
must  have  a  stamp  attached. 

4S1.  Foreign  exchange  is  computed  as  inland  exchange,  ex- 
cept that  the  currency  of  one  country  must  be  reduced  to  that  of 
another. 

422.  Rates  of  exchange  between  the  Dominion  of  Canada  and 
Great  Britain  are  commonly  reckoned,  at  a  certain  per  cent,  on 
the  old  par  of  exchange,  instead  of  on  the  new  par. 

Note. — By  an  old  act  of  Provincial  Parliament,  it  was  enacted  that  £1  sterling 
=  $4,444  Canadian  money.  But  by  a  recent  act  the  value  of  the  pound  sterling 
was  fixed  at  $4,866.  Now,  the  iiexo  par  is  equal  to  the  old  par  plus  9^  %  of  the 
old  par,  that  is,  $4,444  +  9^  ^  of  $4,444,  which  is  .422,  equal  to  $4,866,  the  new- 
par.  Consequently,  the  rate  of  exchange  between  the  Dominion  of  Canada  and 
Great  Britain,  must  reach  the  nominal  premium,  or  9^  ^  before  it  is  at  par,  ac- 
cording to  the  new  standard. 

Kx.  1.  A  merchant  in  Quebec  wishes  to  remit  to  London  £560  3  6 
sterling;  exchange  being  at  11  %  premium.  How  much  must  he  pay 
for  the  bill  of  exchange  ? 

OPERATION.  AxALYSis. — Since  the  old  par 

$*<>  X   1  11  =  $4  93'  •  of  £1  sterling  =  $4,444,  or 

£560  3  6  =  £560.175  ;  ^V,  we  multiply  $V  by  11^, 

£560.175  X  4.93^  =  $2763.53,  Arts.         <^^^  '"•  ^^«  T'^      .^^1' 
3        ^  '  mally  expressed,  and  we  obtain 

$4.93i,  the  cost  of  £1  at  that 

rate ;  multiplying  the  face  of  the  bill,  £560  3  6,  decimally  expressed  by  the  cost 

•f  exchange  of  £1,  we  obtain  $2763.53,  the  requiredycost  of  the  bill. 
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Ex.  2.  What  will  be  the  face  of  a  bill  of  exchange  on  Liverpool, 
purchased  in  Montreal  for  $5537.40,  exchange  being  at  10  %  premium  ? 

OPERATION.  Analysts. — We  find,  as  in  the 

•  40         1   in  —  <IRA  qqs  .  preceding  example,  the  cost  of  £  I, 

?h  ^    X    l.iU  —  v'l.oo^  ;  at  the  ffiven  rate  of  exchange:  then 

$5537.40  -f-  4.88f  =  £1132   13   0.  we  divide  $5637.40.  the  given  cost, 

by  the  cost  of  exchange  for  .£1,  and 
obtain  £1132  13  0,  the  face. 

Ex.  -    — ■    ~ 

francs,  exchange  being  at  2^  %  discount? 

OPERATION. 

Commercial  value  of  the  franc,  =$0,186 

Deduct  2^  %  discount, 0.00465 

# 

Value  of  1  franc, $0.18135 

$0.18135  X  1780  =  $322,803,  Ans. 

4.33.  From  these  illustrations  we  derive  the  following 

Rule. —  I.  To  find  the  cost  of  a  bill,  the  face  being  given. — 
Multiply  the  face  hy  the  cost  of  a  unit  of  the  currency  in  which 
the  bill  is  expressed. 

II.  To  find  the  face  of  a  bill,  the  cost  being  given. — Divide  the 
given  cost  hy  the  cost  of  a  unit  of  the  currency  in  which  the  bill  is 
to  be  expressed. 

Reduction  op  the  Sterling  Money  to  the  Old  or  to 
THE  New  Canadian  Cukrency,  new  par. 

Ex.  Reduce  £560  3  4  sterling,  to  Old  Canadian  Currency. 

Analysis.  —  The  pound 
sterling  =  $4,861,  and  the 
Old  currency  pound  =  $4j 
diff.,  $0,861.    Then  £1  ster. 

And  in  Decimal  Currency,  currency.  Mow,  i3  of  a  num- 

£681  10  8|  (23o)  =  $272b.l3|.  ^^^^^-^    ^JJ  ^^^^ 

4!S4.  Rule. — To  reduce  sterling  money  to  Old  Canadian 
Currency,  new  par, — Add  to  the  given  sum  its  fifth  plus  one 
twelfth  of  the  fifth. 


OPERATION. 

£560  3 
+  I   of  £560  3  4.-=  112  0 
+  ^ot  112  0  8  =    9  6 

4 

8 

8^ 

£681  10 

8^ 

EQUATION   OP   PAYMENTS. 
EXAMPLES   FOR   PRACTICE. 


change  on  London  for  £390  10  ster.,  at  9  %  prem.  ?  Ans.  $1891.75f . 

2.  What  will  cost,  in  Amsterdam,  a  bill  on  Montreal  for  §681.84, 
the  course  of  exchange  being  at  $0.38  per  guilder?      Ans.  $717.20. 

3.  What  must  be  paid  in  Kingston  for  a  bill  of  exchange  on  Paris 
for  3000  francs,  exchange  being  at  2%  above  par? 

4.  What  will  be  the  cost  in  Montreal  of  a  bill  on  Boston,  for  $2000, 
*t  i%  premium?  Ans.  $2010. 

5.  What  will  a  bill  of  exchange  on  Hamburg,  for  5000  marcs  banco, 
cost  in  Quebec,  at  1  9^  above  par,  the  marc  banco  bein^  equal  to 
35  cts.  ? 

6.  Bought  in  Toronto  a  bill  of  exchange  on  Glasgow  for  £675  2  6 
sterling ;  what  did  it  cost  me  at  8^  %  premium?   Ans.  $3255.60  4- . 

7.  What  will  cost  in  Halifax  a  bill  of  exchange  on  Rouen  fur  56245 
francs,  the  course  of  exchange  being  5  fr.  54  centimes  per  dollar? 

Ans.  $10152.53  +  . 

8.  What  will  be  the  face  of  a  bill  on  Dublin,  that  may  be  bought  in 
Montreal  for  $7125.50,  exchange  being  at  9^  %  premium  ? 

9.  Paid  in  Quebec  £2170  15  7,  old  Canadian  currency,  for  a  bill 
on  Lyons  amounting  to  49335  fr.  20  centimes ;  what  was  the  Irate  of 
exchange  below  par  ?  ,  Ans.  $0,053  + . 

10.  Received  from  L.  Nelson  &  Co.,  London,  a  bill  of  exchange  ibr 
£381  5  0,  on  J.  Chalmers  &  Co.,  Quebec;  what  is  its  value  in  deci- 
7iial  currency  of  Canada,  at  9  9^  premium  ?  Ans.  $1846.94  +  . 


EQUATION  OF  PAYMENTS. 

425.  Equation  of  Payments  is  the  process  of  finding  the 
mean  or  equitable  time  of  payment  of  several  sums,  due  at  dif- 
ferent times  without  interest. 

426.  The  Term  of  Credit  is  the  time  to  elapse  before  a  debt 
becomes  due.      " 

427.  The  Average, XfirpL0fj5£§^i*  ^^  *^^  ^^^^^  ^^  elapse 
before  several  dert's,  due  at  different  times,  may  all  be  paid  at 
once,  without  loss  to  debtor  or  creditor. 

428.  The  Equated  Time  is  the  date  at  which  the  several 
debts  may  be  cancelled  by  one  payment. 

429.  Case  I. —  To  find  the  average  or  equitable  time  of  pay- 

ing several  debts  due  at  different  times. 

Ex.  1.  On  the  first  of  March  1870,  a  man  gave  notes,  as  follows  : 
the  first  for  $250  payable  in  30  days;  the  second  for  $200  payable  in 
60  days;  the  third  for  $300  payable  in  90  days.  What  M-as  "the  av- 
erage  term  of  credit,  and  what  the  equated  time  of  payment? 
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OPERATION. 

$250  X  30  =     7500  Analysis.  — The  interest  of 

200  X  60  =  12000  $250  for  30  days  is  the  same  a? 

300   X  DO  =  27000  theinterestof  $1  for  7500  days; 

^ __««  and  of  $200  for  60  days,  the  same 

(j^'^fjQ                     46500  as  of  $1  for  12000  days;  and  of 

><AP.on    •  '"'jrwk a'^A^     ^„ ^^  i.^ $300  for  90  days,  the  same  as  of 

46^ JO  -:r  ioi)  -.  b2da.,  average  term  ^^  ^^^  37000  days.    Hence,  the 

>r       1    1  /J,  ,r       «     *  interest  of  all  the  sums  to  the 

March  1    +  C2da.  =  May  2,  .Ins.  ti^^e  of  payment  is  the  same  as 

the  interest  of  $1  for  7500da.  +  12000da.  +  27000da.  =  46500  days.  Nov^,  if 
$1  require  46500  days  to  gain  a  certain  sum,  $250  -f-  $200  -\-  $300.=  $750  will 
require  ,1^ of  46500  days;  46500da. -^  750  =  62  days,  the  average  term  of 
credit;  and,  March  I,  the  date  at  which  the  credits  begin,  -j-  62da.  =  May  2, 
the  equated  time  of  payment. 

Ea:.  2.  Bought  of  D.  I.  Lyons  several  bills  of  goods,  at  different 
times,  and  on  various  terms  of  credit,  as  by  the  following  statement. 
What  is  the  equated  time  for  the  payment  of  the  whole  ? 

Jan.       1,  a  bill  amounting  to  $300,  on  4  months. 
Feb.       7,   ''   "  "  "     185,  on  5  months. 

March  15,  "  ''  "  '«     280,  on  4  months. 

April   20,  "  <'  "  "     210,  on  6  months. 

OPERATION. 


Due      May      1,        $300 

''        July      7,  185      X      67  =      12395 

"        July    15,  280      X      75  =     21000 

''        Oct.    20,  210      X    172  =     36120 

$975  69515  days. 

69515  -f-  975  =  71^^^  days. 

May  1  +  71  days  =  July  11,  Arts. 

Analysis. — We  first  find  the  time  when  each  of  the  bills  will  become  due. 
Then,  since  it  will  shorten  the  operation  and  not  change  the  result,  we  take  the 
first  time  when  any  hill  becomes  due,  instead  of  its  date,  or  the  point  from  which 
to  compute  the  average  time.  Now,  since  May  1  is  the  period  from  which  the 
average  time  is  computed,  no  time  will  be  reckoned  on  the  first  bill,  but  the  time 
for  the  payment  of  the  second  bill  extends  67  days  beyond  May  1,  and  we  multi- 
ply its  amount  by  67.  Proceeding  in  the  same  manner  with  the  remaining  bill.-N, 
we  find  the  average  term  of  credit  to  be  71  days,  and  July  11,  the  equated  time 
of  payment. 

430.  Rule. — Multiply  each  payment  hy  its  own  time  of 
credit,  and  divide  the  sum  of  the  products  hy  the  sum  of  the  pay- 
ments. 

NoTR. — If  the  date  of  the  average  time  of  payment  is  required,  as  in  Kx.  2, 
find  the  time  tohen  each  of  the  sums  becomes  due.  Muf.tiply  each  sum  bi/  the  number 
■of  days  intervening  between  the  date  of  its  becoming  due  and  the  earliest  date  on 
which  any  sum  becomes  due.  Then  proceed  as  in  tfie  rule,  and  the  quotient  will  be 
the  average  time  required,  in  days  fortoard  from  the  date  of  the  earliest  sum  be- 
coming due. 
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EXAMPLES   FOR  PRACTICE. 

1.  A  merchant  purchased  £4750  worth  of  cloth,  and  agreed  to 
pay  ^  of  the  sum  every  month  until  the  cancellation  of  his  debt; 
what  will  be  the  amount  of  each  payment?  Ans.  £950. 

2.  A  man  owes  $15960  payable  as  follows:  ^  in  cash,  f  in  6  mo., 
and  the  remainder  in  1  year;  required  the  amount  of  each  payment? 

3.  The  sum  of  ."$1710  is  to  be  paid  in  two  installments,  viz. :  ^  in 
6  mo.,  and  the  other  ^  in  10  mo.  At  what  time  should  it  be  paid  so 
as  to  make  but  one  payment?  Ans.  In  8  months. 

4.  Bought  25  casks  of  wine  for  $1125  which  I  agreed  to  pay  as 
follows  :  $525  in  6  mo.,  and  the  balance  in  9  mo.  Wishing  to  make 
but  one  payment,  how  long  should  this  payment  he  deferred  ? 

Ans.  7mo.  18da. 

5.  On  the  1st.  of  January,  1868,  a  merchant  gave  three  notes:  the 
first  for  $500  payable  in  30  days  ;  the  second  for  $400  payable  in 
GO  days;  the  third  for  $600  payable  in  90  days.  Required  the  equated 
time  of  payment?  Ans.  March  3,  1868. 

6.  A  merchant  bought,  on  the  15th.  of  May,  1868,  $8000  worth 
of  merchandise  and  agreed  to  pay  i  ot  the  price  in  6  mo.,  i  in  8  mo., 
and  the  remainder  in  10  mo.  But  wishing  to  cancel  his  debt  by  a 
single  payment,  how  long  should  this  payment  be  deferred? 

.4ns.  8 mo.  24da. 

431.  Case  II. —  To  find  the  time  of  paying  the  hulance  of  a 
debt,  ivhen  partial  payments  have  heen  made  before  the  debt  is  due. 

Ex.  Bought  $180  worth  of  goods,  at  8  months'  credit.  At  the  end  of 
4  months,  I  paid  $30,  and  2  months  later,  $iO ;  when,  in  equity,  after 
the  expiration  of  8  months,  shall  I  owe  the  balance  ? 

OPERATION.  Analysis. —The  interest  on  the  $30  for 

o(\  ^   A    —  ^0f\  4  months  is  equal  to  the  interest  of  $  I  for 

?A        o    "     on  120  months,  and  the  int.  of  $40  for  2  months 

40  X    2    =     80  is  equal  to  that  of  ^1  for  80  months  ;  and 

70                   200  thus  the  int.  on  both  partial  payments,  at 

tfilQA        d57A  Oil  in.  the  expiration  of  the  8  months,  is  equal  to 

OAA  .   ,,n        V      "o-^     'j  the  int.  of  $1  for  120 +  80  =  200  months. 

200-7-110  =  Imo.  2oda.,  Ans.  To  equal  this  credit  of  int.,  the  bal.  of  the 

debt,  which  we  find  to  be  $110,  should  re- 
main unpaid,  after  the  8  months,  _i  of  200  months,  or  Imo.  25da. 

43!^.  Rule. — Multiply  each  payment  hy  the  time  it  was  made 
before  it  becomes  due,  and  divide  the  sum  of  the  products  by  the 
balance  remaining  unpaid ;  and  the  quotient  icill  be  the  required 
time, 

EXAMPLES  FOR  PRACTICE. 

1.  A  vintner  agreed  to  pay  $1895.20  for  2369  gal.  of  cognac  brandy 
in  12  mo. ;  but  at  the  end  of  10  mo.  he  paid  for  633  gal.  Requireti 
the  equated  time  of  the  balance?  Ans.  12  mo.  22  da. 
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2.  Bought  of  C.  Lyons,  at  6  mo.  £432  worth  of  goods;  at  the 
end  of  1  nio.  I  paid  him  £75,  and  4  mo.  after  £200  more.  How  long 
after  the  expiration  of  the  6  mo.  should  I  pay  the  balance  ? 

Ans.  3  mo.  20  da. 

3.  A  grocer  bought  $2829.75  worth  of  coffee  which  he  desires 
to  pay  in  three  different  payments  :  th^  first  is  to  the  second  as  4  is 
to  5,  and  the  third  is  equal  to  half  the  second.  The  first  payment 
should  be  made  in  4  mo.  ;  the  second  in  7  mo.  ;  and  the  third  in  1 
year.  But  at  the  end  of  6  mo.  he  paid  $975,  how  long  can  he  keep 
the  balance?  4n&.  "<  jqio.  18  da. 

4.  An  undertaker  built  a  house  for  £^,035  payable  in  15  mo. ;  but 
being  in  want  of  some  money,  the  proprietor  pays  him  £2847  10  eight 
Tiionths  before  the  time.  How  long,  in  equity,  can  the  proprietor  keep 
the  balance  to  compensate  the  advance  he  made  the  undertaker? 

Ans.  22  mo.  4  da. 

5.  Andrew  having  sold  $8400  worth  of  linen,  at  12  mo.  credit, 
received  the  g  of  the  price  only  15  mo.  after.  When  did  he  receive 
the  'I  ?  Ans.  In  10  mo.  15  da. 

6.  I  owed  $600  at  13  months;  I  paid  |  of  this  sum  before  it  was 
due,  so  that  I  can  keep  the  remainder  2  years  without  injuring  my 
creditor.     Required  the  time  when  the  '|  were  paid  ?  A.  7mo.  15da. 

7.  A  trader  owes  $3000  payable  in  6  mo. ;  $4500  payable  in  8  mo., 
and  $9500  payable  in  10  mo.  At  the  end  of  5  mo.  he"  pays  $12000. 
How  long  can  he  keep  the  balance?  Ans.  17  mo.  24 da. 

ALLIGATION. 

433.  Alligation  treats  of  mixing  or  compoundiu^  articles  or 
ingredients  of  different  qualities  or  values.  It  is  of  two  kinds — 
Alligation  Medial,  and  Alligation  Alternate. 

ALLIGATION    MEDIAL. 

434.  Alligation  Medial  is  the  process  of  finding  the  mean 
or  averasre  rate  of  a  mixture  composed  of  articles  of  different  qua- 
lities or  values,  the  quantity  and  rate  of  each  being  given. 

43o.    To  find  the  average  value  of  several  articles  mixed,  the 
quantity  and  rate  of  each  being  given. 

Ex.  A  grocer  mixed  2cwt.  of  sugar  worth  $9  per  cwt.  with  Icwt. 
worth  $7  per  cwt.  and  2cwt.  worth  $10  per  cwt. ;  what  is  Icwt.  of 
the  mixture  worth  ? 

Analysis. — Since  2cwt.  at  $9  per  cwt.  is  worth 
$18,  Icwt.  at  $7  per  cwt.  is  worth  $7,  and  2cwt. 
at  $10  per  cwt.  is  worth  $20 ;  2cwt.  +  Icwt. 
4-  2cwt.  =  5cwt.  is  worth  $18  -|-  $7  -f  $20  ^ 
$45 ;  and  Icwt.  is  worth  as  many  dollars  as  45 
contains  times  5,  or  $9. 

Ans. 


OPERATION. 

%  9 

X    2   = 

$18 

7 

X    1    = 

7 

10 

X  2  = 

20 

5) 

$45 
$9, 

ALLIGATION.  Z6  i 

'  436.  Rule. — Flnd^he  value  of  each  of  the  articles,  and 
divide  the  sum  of  their  values  by  the  number  denoting  the  sum  of 
the  articles.    The  quotient  will  be  the  average  value  of  the  mixture. 

EXA3IPLES   FOR   PRACTICE. 

1.  A  farmer  mixes  together  10  bush,  of  oats  at  40  cts.  per  bu.,  15 
bu.  of  corn  at  50  cts.  per  bn.,  and  25  bu.  of  rye  at  70  cts.  per  bu. ; 
what  is  the  value  of  a  bushel  of  the  mixture?  Ans.  58  cts. 

2.  If  I  mix  20  pounds  of  tea  at  70  cts,  per  pound  with  15  pounds  at 
60  cts.  per  pound,  and  80  pounds  at  40  cts.  per  pound  ;  what  is  the 
value  of  1  lb.  of  this  mixture?  Ans.  47^|  cts. 

3.  A  dealer  in  liquors  would  mix  14  gal.  of  water  with  1*2  gal.  of 
wine  at  $.75,  24  gal.  at  $.90,  and  16  gal.  at  $1.10  ;  how  much  is  a 
gallon  of  the  mixture  worth?  Ans.  $0.73^^, 

4.  A  man  bought  3^  dozen  of  eggs  at  12  cts.  a  dozen,  4  dozen  at 
10^  cts.  a  dozen,  4^  dozen  at  1 1  cts.  a  doz.,  and  o\  doz.  at  10  cts.  a 
doz.  He  sells  them  so  as  to  ma.ke  50  %  on  the  cost ;  how  much  did 
he  receive  per  dozen  ?  Ans.  16^  cts. 

5.  A  goldsmith  wishes  to  compound  3  lb.  6  oz.  of  gold  23  carats 
fine  with  4  lb.  8  oz.  21  carats,  3  lb.  9  oz.  20  carats,  and  2  lb.  2  oz.  ot 
alloy  I  what  will  be  the  lineness  of  the  composition  ?  Ans.  18  carats. 

ALLIGATION    ALTERNATE. 

437.  Alligation  Alternate  is  the  process  of  tinding  the 
proportional  quantities  to  be  taken  of  several  articles  or  ingredients, 
whose  prices  or  qualities  are  known  to  form  a  mixture  of  any  given 
rate  or  quality. 

438.  To  find  the  proportional  quantity  to  he  used  of  each 
ingredient,  when  the  mean  price  or  quality  of  them,ixtureisgiven, 

Ex.  1.  What  relative  quantities  of  timothy  seed  worth  $2  a  bushel, 
and  clover  seed  worth  $7  a  bushel,  must  be  used  to  form  a  mixture 
worth  $5  a  bushel  ? 

OPERATION.  Analysis.' — Since  on  every  ingredient 

/    n    I    ]     I    9    ^  "56d  whose  price  or  quality  is  less  than 

^     1    f?    ^    I         ?    Ans.  *^®  mean  rate  there  will  be  a  gain,  and 

t    '    I    2    I    3    5  *  oo  every  ingredient  whose  price  or  quality 

is  greater  than  the  mean  rate  there  will 

be  a  lo89,  and  since  the  gains  and  losses  must  be  exactly  equal,  the  relative 

quantities  used  of  each  should  be  such  as  represent  the  unit  of  vnlue.    By  selling 

one  bushel  of  timothy  seed  worth  $2,  for  $5,  there  is  a  gain  of  $3  ;  and  to  gain 

$1  would  require  i  of  a  bushel,  which  we  place  opposite  the  2.     By  selling  one 

bushel  of  clover  seed  worth  $7,  for  §5,  there  is  a  loss  of  $2  ;  and  to  lose  $1  would 

require  ^  of  a  bushel,  which  we  place  opposite  the  7. 

In  every  case,  to  find  the  unit  of  value  we  must  divide  $1  by  the  gain  or  loss 
per  bushel  or  pound,  &c.  Hence,  if,  every  time  we  take  i  of  a  bushel  of  timothy 
seed,  we  take  ^  of  a  bushel  of  clover  seed,  the  gain  and  lojs  will  be  exactly  equal, 
and  we  shall  have  J  and  ^  for  the  proportional  qumtitics. 
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Ex.  2.  What  proportions  of  coffees  wor^h  respectively  3,  4,  7  and 
10  shillings  a  pound,  must  be  taken  to  form  a  mixture  worth  6  shil- 
lings a  pound  ? 


r 


I 

2 

1 

4 

5 

3 

\ 

4 

4 

4 

h 

1 

I 

7 

1 

2 

2 

0 

\ 

3 

3 

lOs.  to  lose  1  shilling ;  also 


OPERATION.  Analysis.— To  preserve  the  equality 

of  gains  and  losses,  we  must  always  com- 
pare two  prices  or  simples,  one  greater 
and  one  less  than  the  mean  rate,  and  treat 
each  pair  or  couplet  as  a  separate  exam- 
ple. In  the  given  example  we  form  two 
couplets,  and  may  compare  either  '6  and 
10,  4  and  7,  or  3  and  7,  4  and  10. 

We  find  that  ^  of  a  lb.  at  3s.  must  be 
taken  to  gain  1  shilling,  and  I  of  a  lb.  at 
of  a  lb.  at  4s.  to  gain  1  shilling,  and  1  lb,  at  7s. 
to  lose  I  shilling.  These  proportional  numbers,  obtained  by  comparing  the 
two  couplets,  are  placed  in  columns  1  and  2.  If,  now,  we  reduce  the  numbers 
in  columns  1  and  2  to  a  common  denominator,  and  use  their  numerators,  we 
obtain  the  integral  numbers  in  columns  3  and  4,  which,  being  arranged  in  column 
5,  give  the  proportional  quantities  to  be  taken  of  each. 

It  will  be  seen  that  in  comparing  the  simples  of  any  pair  or  couplet,  one  of 
which  is  greater,  and  the  other  less  than  the  mean  rate,  the  proportional  number 
finally  obtained  for  either  term  is  the  difference  between  the  me.in  rate  and  the 
other  term.  Thus,  in  comparing  3  and  10,  the  proportional  number  of  the  former 
is  4,  which  is  the  difference  between  10  and  the  mean  rate  6 ;  and  the  propor- 
tional number  of  the  latter  is  3,  which  is  the  difference  between  3  and  the  mean 
rate.  The  same  is  true  of  every  other  couplet.  Hence,  when  the  simples  and 
the  mean  rate  are  integers,  the  intermediate  steps  taken  to  obtain  the  final  pro- 
portional numbers  as  in  columns  1,  2,  3,  and  4,  may  be  omitted,  and  the  same 
results  readily  found  by  taking  the  difference  between  each  simple  and  the  mean 
rate,  and  placing  it  opposite  the  one  with  which  it  is  compared. 

From  the  foregoing  examples  and  analyses  we  derive  the  fol- 
lowing 

431^.  Rolf.. — I.  Write  the  several  prices  or  qualities  in  a 
column  and  the  mean  price  or  quality  of  the  mixture  at  the  left. 

II.  Form  couplets  hy  comparwg  any  price  or  quality  less,  icith 
one  that  is  greater  than  the  mean  rate,  placing  the  part  which 
must  be  used  to  gain  1  of  the  mean  rate  opposite  the  less  simple, 
and  the  part  that  must  be  used  to  lose  1  opposite  the  greater  sim- 
ple, and  do  the  same  for  each  simple  in  every  couplet. 

III.  If  the  proportional  numbers  are  fractional,  they  may  he 
reduced  to  integers,  and  if  two  or  more  stand  in  the  same  hori- 
zontal line,  they  must  be  added  ;  the  final  results  will  be  the  pro- 
portional quantities  required. 

Notes.  1.  If  the  numbers  in  any  couplet  or  column  have  a  common  factor,  it 
may  be  rejected. 

2.  We  may  also  multiply  the  numbers  in  any  couplet  or  column  by  any  mul- 
tiplier we  choose,  without  affecting  the  equality  of  the  gains  and  losse?,  and  thus 
obtain  an  indefinite  number  of  result?,  any  one  of  which  being  taken  will  give  a 
correct  final  result. 


ALLIGATIOW.  f3f 

EXAMPLES   FOR   PRACTICE. 

1.  A  grocer  has  sugars  worth  10  cents,  11  cents,  and  14  cents  per 
pound ;  in  what  proportions  may  he  mix  them  to  form  a  mixture  worth 
12  ct.^.  per  lb.  ?         Ans.  1  lb.  at  10  cts.,  and  2  lb.  at  1 1  and  14  cts. 

2.  What  proportions  of  water  at  no  value,  and  wine  worth  $1.20 
a  gallon,  must  be  used  to  form  a  mixture  worth  90  cents  a  gal- 
lon ?  Ans.  1  gal.  of  water  to  3  gal.  of  wine. 

H.  A  farmer  had  sheep  worth  $2,  $2^.  $3,  and  $4  per  head  ;  what 
number  could  he  sell  of  each,  and  realize  an  average  price  of  $2|  per 
head?        Ans.  5  of  the  1st.  kind,  and  1  each  of  the  2nd.  and  3rd., 
and  3  of  the  4th.  kind. 

4.  What  relative  quantities  of  alcohol  80,  84,  87,  94,  and  96  per 
cent,  strong  must  be  used  to  form  a  mixture  90  percent,  strong? 

Ans.  6  of  the  first  two  kinds,  four  of  the  3rd.,  3  of  the  4tli.  and  16 
of  the  5th. 

440.  To  find  the  proportional  quantity  to  he  used  of  each 
ingredient^  when  the  quantity  of  one  of  the  simples  is  limited. 

Ex.  A  miller  has  oats  worth  30  cents,  corn  worth  45  cents,  and 
barley  worth  84  cents  per  bushel  j  he  desires  to  form  a  mixture  worth 
GO  cents  per  bushel,  and  which  shall  contain  40  bushels  of  corn  ; 
how  many  bushels  of  oats  and  barley  must  he  take  ? 

OPERATION.  AxALYSis.    By  the  same 

(  on      \  ,    A         I      4.     90  "i  process  as  in  Case  I  we  fini 

-A  Vi  -     ^*^      1  o         o     Ta  f      >!  t^e  proportional  quantities 

^0^4o  ^^  8        8     40  V    Ans.     of  each  to  be  4  bushels  of 

(84    4^     ^^      5     5      10     50>  oats,  8  of  corn,  and   10  of 

barley.  But  we  wish  to  use 
40  bushels  of  corn,  which  is  5  times  the  proportional  number  8,  and  to  preserve 
the  equality  of  gain  and  loss  we  must  take  5  times  the  proportional  quantity  of 
e:v'h  of  the  other  simples,  or  5  X  4  =  20  bushels  of  oats,  and  5  X  10  =  50 
bushels  of  barley.    Hence  the  following 

441.  Rule. — Find  the  proportional  quantities  as  in  438» 
Divide  the  given  quantity  by  the  proportional  quantity  of  the 
same  ingredient,  and  multiply  each  of  the  other  proportional 
quantities  hy  the  quotient  thus  obtained. 

EXAMPLES   FOR   PRACTICE. 

1.  A  merchant  has  teas  worth  40,  60,  75,  and  90  cents  per  pound  y 
how  many  pounds  of  each  must  he  use  with  20  pounds  of  that  worth 
7'  cents,  to  form  a  mixture  at  80  cents? 

.4ns.  20  lbs.  each  of  the  first  three  kinds,    and   130  lbs.  of  the 
urth. 

2.  A  farmer  bought  24  sheep  at  $2  a  head ;  how  many  must  he 
>.uy  at  $3  and  $5  a  head,  that  he  mav  sell  the  whole  at  an  average 
price  of  $4  a  bead,  without  loss  ?         '  Ans.  24  at  |3,  and  72  at  $5. 
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3.  How  nmcb  alcohol  worth  60  cents  a  gallon,  an!  how  inuc 
water,  must  be  mixed  with  180  gallons  of  rum  worth  $1,30  a  gallu 
that  the  mixture  may  be  worth  90  cents  a  gallon  ? 

JlUS.  60  gallons  each  of  alcohol  and  water. 

^'  How  many  acres  of  land  worth  35  dollars  an  acre  n)ust  be 
added  to  a  farm  of  75  acres,  worth  $50  an  acre,  that  the  averaue 
value  may  be  $40  an  acre?  Ans.  150  acres. 

5.  A  merchant  mixed  80  pounds  of  sugar  worth  Q\  cents  per  poun 
with  some  worth  8|  cents  and  10  cents  per  pound,  so  that  the  mixt- 


ure was  worth  7^  cents  per  pound: 
use  ? 


how  much  of  each  kind  did  h 


..{ 


6 
7 

12 
ll3 


h 

3 

3 

30 

V 

2 

2 

20 

i 

3 

3 

30 

\ 

4 

4 

40 

12 

120 

442.  To  find  the  proportional  quantity  to  he  used  of  each 
ingredient^  when  the  quantity  of  the  ichole  compound  is  limited. 

Ex.  A  grocer  has  sugars  worth  6  cents,  7  cents,  12  cents,  ar 
13  cents  per  pound.  He  wishes  to  make  a  mixture  of  120  pound 
worth  10  cents  a  pound ;  how  many  pounds  of  each  kind  must  }>. 
ase? 

OPERATION.  AxALTSis.     By  Case   1  we  find 

the  proportional  quantities  of  each 
to  be  3  lbs.  at  6  cts.,  2  lbs.  at  7  cts., 
3  lbs.  at  12  cts.,  and  4  lbs.  at  13  cts. 
By  adding  the  proportional  quan- 
tities, we  find  that  the  mixture 
would  be  but  12  lbs.  while  the 
required  mixture  is  120,  or  10 
times  12.  If  the  whole  mixture  i3 
to  be  10  times  as  much  as  the  sum  of  the  proportional  quantities,  then  the 
quantity  of  each  simple  used  must  be  10  times  as  much  as  its  respective  pro- 
portional, which  would  required  30  lbs.  at  6  cts.,  20  lbs.  at  7  cts.,  30  lbs.  at 
12  cts.,  and  40  lbs.  at  13  cts.     Hence  we  deduce  the  following 

443.  ErULE. — Find  the  proportional  numbers  as  in  438. 
Divide  the  given  quantity  by  the  sum  of  the  proportional  quan- 
tities, and  multiply  each  of  the  proportional  quantities  by  the 
quotient  thus  obtained. 

EXAMPLES   FOR   PRACTICE. 

1.  A  farmer  sold  170  sheep  at  an  average  price  of  14  shillings  a 
head  5  for  some  he  received  98.,  for  some  12s.,  for  some  18s.,  and 
for  others  20s. ;  how  manv  of  each  did  he  sell  ? 

Ans.  60  at  9s.,  40  at  12s.,  20  at  18s.,  and  50  at  20s. 

2.  A  jeweler  melted  together  gold  16,  18,    21,   and  24  carats  fine, 
fio  as  to  make  a  compound  of  51  ounces  22  carats  fine;  how  much  of 
each  sort  did  he  take?  Ans.  6  ounces  each  of  the  first  three, 
and  33  ounces  of  the  last. 

3.  A  man  bought  210  bushels  of  oats,  corn,  and  w^heat,    and  paid 
uiblj  tjje  whole  $178.50  ;  lor  the  oats  he  paid  $^,  for  the  corn,  $|,  and 

for  the  wheat  $1^  per  bushel;   how  many  bushels  of  each  kind  did  he 
buy  ?  Ans^.  78  bu.  eaph  of  oats  and  corn,  and-54  bu.  of  wheat. 
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4.  A,  B,  and  C  are  under  a  joint  contract  to  furnish  6000  bushels 
of  corn,  at  48  cts.  a  bushel;  A's  corn  is  worth  45  cts.,  B's  51  cts., 
and  C's  54  cts. ;  how  many  bushels  must  each  put  into  the  mixture 
that  the  contract  may  be  fulfilled? 

5.  One  man  and  8  boys  received  $84  for  56  days'  labor;  the  man 
received  $3  per  day,  and  the  boys  $^,  $5,  and  $I|  respectively;  how 
many  days  did  each  labor?  Ans.  The  man  16  days,  and  the 
boys' 24,  4,  and  12  days  respectively. 


INVOLUTION. 

444.  Involution  is  the  process  of  raising  a  number  to  a 
given  power. 

445.  A  Power  is  the  product  arising  from  multiplying  a 
number  by  itself,  or  repeating  it  several  times  as  a  factor. 

446.  The  Index  or  Exponent  of  a  power  is  a  small  figure 
placed  at  the  right  and  a  little  above  the  number,  to  show  how 
many  times  it  is  used  to  produce  the  power  : — 


Thus, 


r  31  = 

I     32  = 
<     33  = 


ay 


=  the  first  power  of  3,  or  the  root. 

3x3  =  9,  the  second  power,  or  square  of  3. 
3  X  3  X  3  =  27,  the  third  power,  or  cube  of  3. 
34  =  3  X  3  X  3  X  3  =  81,  the  fourth  power  of  3. 


X   3    X 


I  X  f  =  ^\%,  the  fifth  power  of  |. 


Hence,  from  these  several  powers  of  3,  we  derive  the  following 

44T.  Rule. — Multiply  the  given  numher  hy  itself  as  many 
times,  less  1,  as  there  are  units  in  the  exponent  of  the  required 
power. 

Note.— A  mixed  number  may  be  either  reduced  to  an  improper  fraction,  or  the 
fractional  part  reduced  to  a  decimal,  before  involution. 

EXAMPLES   FOR   PRACTICE. 


1.  Square  25. 

2.  Square  79. 

3.  Cube  47. 

4.  Cube  39. 
6.  24*  =  ? 
6.  (1.2)5  =  ? 


Ans.  225. 

Ans.  6241. 

Ans.  103823. 

Ans.  59319. 

Ans.  331776. 

Ans.  2.48832. 


7.  (1.06)*  =  ?    Ans.  1.262476. 


8.  (1)3  =  ? 

9.  (1)3  =  ? 

10.  (21)*  =  ? 

11.  (15)6  =  ? 

12.  (2|)5  =  ? 


Ans.  ^j. 

Ans.  f^^. 

Ans.  50|f . 

Ans.  lenm- 

Ans.  IST^m- 


ETOLUTION. 

448.  Evolution  is  the  process  of  extracting  the  root  of 
number  considered  as  a  power ;  it  is  the  reverse  of  Involution. 
440.  The  Root  of  a  number  is  one  of  its  equal  factors. 
4 50.  The  First  Root  of  a  number  is  the  number  itself. 

U 
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451.  The  Second  Root,  or  Square  Root,  of  a  number,  is 
cpe  of  its  two  equal  factors.  Thus,  4  is  the  square  root  of  16  = 
4X4. 

452.  The  Third  Root,  or  Cube  Root,  of  a  number,  is  one 
of  its  three  equal  factors.  Thus,  4  is  the  cube  root  of  64  =  4  X 
4X4. 

453.  The  Radical  Sign  is  the  character,  V,  which,  placed 
before  a  number,  indicates  that  its  root  is  to  be  extracted. 

454.  The  Index  of  the  root  is  the  figure  placed  above  the 
radical  sign,  to  denote  what  root  is  to  be  taken.  When  no  index 
is  written,  the  index,  2,  is'always  understood. 

455.  The  names  of  roots  are  derived  from  the  corresponding 
powers,  and  are  denoted  by  the  indices  of  the  radical  sign.  Thus, 
V  36  denotes  the  square  root  of  36 ;  ^J  36  denotes  the  mhe  root  ^^ 
36  ;  V  36  denotes  t\\Q  fourth  root  of  36  ;  etc. 

450.  A  Rational  Root  is  a  root  which  can  be  exactly 
obtained. 

45T.  A  Surd  is  one  which  cannot  be  exactly  obtained, 


SQUARE  ROOT. 

The  roots  of  the  first  ten  integers  and  their  squares  are : 
1,     2,     3,       4,       5,       6,       7,       8.       9,       10. 
1,    4,     9,     16,     25,     36,     49,     64,     81,     100. 

Notes. — 1 .  It  will  be  observed  that  the  second  power  or  square  of  each  of  the 
lumbers  contains  twice  as  many  figures  as  the  root,  or  twice  as  many  wanting 
«»ne.  Hence,  to  ascertain  the  number  of  figures  in  the  square  root  of  a  given 
number, — Beginning  at  the  right,  point  it  off  into  as  mani/  jjeriods  as  possible,  of 
^co figures  each;  and  there  will  be  as  many  figures  in  the  root  as  there  are  periods. 

2.  When  the  given  number  contains  an  odd  number  of  figures,  the  period  at 
the  left  can  contain  but  one  figure. 

Ex,  "What  is  the  square  root  of  4096  ? 

OPERATION.  Analysis. — Beginning  at  the  right,  we  separate 

the  number  into  periods  of  two  figures  each,  by  plac- 
ing a  point  (.)  over  the  right-hand  figure  of  each 
period.  Now,  the  greatest  square  of  40,  the  left-hand 
period,  is  36,  the  root  of  which  is  6.  Placing  the  6  on 
495"  the  right  of  the  number,  we  subtract  its  square  from 

Af^n  the  period  40,  and  to  the  right  of  the  remainder  bring 

down  the  next  period.     We  then  double  the  6,  the 

part  of  the  root  already  found,  and,  placing  it  on  the 
left  of  the  dividend  for  a  partial  divisor,  we  perceive 


4096 
36 
124 


ttis  contained  in  the  dividend,  (omitting  its  right-hand  figure),  4  times.  Placing 
the  4  on  the  right  of  the  root,  also  on  the  right  of  the  partial  divfllor,  we  multipiy 
the  divisor  thus  completed  by  4,  and  subtract  the  product  from  the  dividend. 
The  root  or  answer  is  64. 
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45S.  Rule. — I.  Point  off  the  given  number  into  periods  of  two 
figures  each,  counting  from  units'  place  toward  the  left  and  right. 

II.  Find  the  greatest  perfect  square  in  the  left-hand  period  and 
write  its  root  on  the  right  for  the  first  figure  in  the  root. 

III.  Subtract  the  square  of  the  root  figure  from  the  left-hand 
period,  and  to  the  remainder  annex  the  next  period  for  a  dividend. 

IV.  Double  the  part  of  the  root  already  found  for  a  trial  divisor, 
artd  see  how  many  times  it  is  contained  in  the  dividend,  exclusive 
of  the  right-hand  figure,  and  write  the  quotient  as  the  next  divisor 
of  the  root,  and  also  at  the  right  of  the  trial  divisor. 

V.  Multiply  the  divisor  thus  formed  by  the  figure  of  the  root 
last  found,  and  subtract  the  product  from  the  dividend. 

VI.  To  this  remainder  annex  the  next  period  for  a  new  div- 
idendy  and  divide  the  same  by  twice  the  root  already  found,  and 
continue  in  this  manner  until  all  the  periods  are  used. 

XoTFS.— 1.  When  any  dividend,  exclusive  of  its  right-hand  figure,  does  net 
contain  the  divisor,  a  cipher  must  be  placed  in  the  root,  and  also  at  the  right  of 
the  divisor  ;  then,  after  bringing  down  the  next  period,  this  last  divisor  must  be 
used  as  the  divisor  of  the  new  dividend. 

2.  When  there  is  a  remainuer  after  all  the  periods  have  been  brought  down, 
periods  of  ciphers  may  be  annexed,  and  the  figures  of  the  root  thus  obtained  will 
be  decimals. 

3.  If  the  given  number  is  a  decimal,  or  a  whole  number  and  a  decimal,  the 
root  is  extracted  in  the  same  manner  as  in  whole  numbers,  except,  in  pointing 
off  the  decimals,  either  alone  or  in  connection  with  the  whole  number,  we  place 
a  point  over  every  second  figure  toward  the  right,  from  the  separatrix,  filling  the 
last  period,  if  incomplete,  with  a  cipher. 

4.  The  square  root  of  a  common  fraction  may  be  obtained  by  extracting  the 
square  roots  of  the  numerator  and  denominator  separately,  provided  the  terms 
are  perfect  squares ;  otherwise,  the  fraction  may  be  reduced  to  a  de;?imal. 

5.  Mixed  numbers  may  be  reduced  to  the  decimal  form  before  extracting  the 
root ;  or,  if  the  denominator  of  the  fraction  is  a  perfect  square,  to  an  improper 
fraction. 

EXAMPLES   FOR   PRACTICE. 

1.  What  is  the  square  root  of  133225  ?  of  62.8  ? 

OPERATION.  OPERATION. 

133225  (  365,  Ans.  62.80(7.92  +,A. 

3x3=            _9_  7x7=            49 

3x2=.  66)  482  7x     2  =  14.9)13.80 

66  X  6  =              396  14.9  X    .9=            13.41 

36  X  2  =  72  5)    3625  7.9  x    .2  =  15.82)    .3900 

725x5=                3625  15. 82  x. 02=                .3164 

0  .0736 

2.  What  is  the  square  root  of  169?  of  576?  of  1225?  of  2401? 
of  3249?  of  4096?  of  6329?  of  6724?  of  9801?  of  10816? 

Ans.  13,  24,  35,  49,  57,  64,  etc. 
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3.  What  is  the  square  root  of  61009  ?  of  454276  ?  of  505521  ?  of 
637821?  of  648132?  of  738417?  of  809215?  of  927748?  of  977137  ? 
of  999999?  Ans.  247,  674,  711,  798,  805,  859,  899,  etc. 

4.  What  is  the  square  root  of  234.09?  of  5.4756  ?  of  17.3056  ?  of 
256.6404  ?  of  0.1024  ?  of  0.120409  ?  of  0.00008836  ?  of  609151.76100  ? 

Ans.  15.3,  2.34,  4.16,  16.02,  0.32,  0.347,  0.0094,  780.481. 

5.  What  is  the  square  root  of  |  ?  of  6  A\  ?  of  A\  ?  of  60^  ?  of 
^4^?  of|?  of28|f?  of^?  off^fl?  of  95^? 

Ans.  0.86602 -f,  2^,  ^,  7|,  f,  0.7745 +  ,  5|,  0.858 +  ,  ^,  9%. 

APPLICATIONS   OF    THE   SQUARE   ROOT. 

1.  What  is  the  length  of  one  side  of  a  square  farm  containing  90 
acres?  ^ns.  120  rods. 

2.  A  certain  general  has  an  army  of  141376  men  -,  how  many  must 
he  place  in  rank  and  file  to  form  them  into  a  square?       Ans.  376. 

3.  A  company  of  persons  spent  $75.69;  each  spending  as  many 
cents  as  there  were  persons  in  the  company.  How  much  did  each 
expend?  ^ns.  $0.87. 

4.  Bought  200  yards  of  carpeting  1|  yards  wide  ;  what  is  the  length 
of  one  side  of  the  square  room  which  this  carpet  will  cover?  A.  45ft. 

5.  A  man  owns  three  pieces  of  land  ;  the  first  is  125  rods  long,  and 
53  wide ;  the  second  is  62^  rods  long,  and  34  wide;  and  the  third 
contains  37  acres  :  what  will  be  the  length  of  the  side  of  a  square  field 
whose  area  will  be  equal  to  the  three  pieces  ?      Ans.  121.11  +  rods. 

6.  Purchased  2  house-lots ;  the  first  is  242  feet  square,  and  the 
second  contains  9  times  the  area  of  the  first ;  how  many  feet  square 
in  the  second?  Ans.  726  feet. 

7.  Required  the  sides  of  a  rectangular  court-yard  having  an  area 
of  432  rods,  and  whose  breadth  is  only  the  |  of  the  length? 

8.  A  certain  field  contains  48020  square  rods ;  the  length  exceeds 
the  breadth  by  49  rods  :  what  are  the  sides  ? 

Ans.  245  rods  long;  196  rods  wide. 

9.  A  school-master  says  that  the  number  of  his  pupils  multiplied 
by  g  of  itself  is  2523  ;  how  many  pupils  has  he?  Ans.  87. 

10.  How  much  will  it  cost  to  roughcast  the  walls  of  a  garden, 
having  a  surface  of  8100  yards,  at  87^  cts.  per  yard,  the  walls  bein^ 
2,^  yd.  high?  Jlns.  $1449. 

11.  The  greater  of  two  numbers  is  40,  and  the  sum  of  their  squares 
1625  ;  what  is  the  smaller  number?  Ans.  5. 

12.  A  clock-maker  sold  three  watches  whose  prices  are  as  5  is  to  6, 
and  as  6  is  to  9 ;  the  sum  of  the  squares  of  the  prices  is  $3550.  What 
is  the  price  of  each  watch  ?  ^ws.  $25,  $30,  $45. 

13.  What  is  the  price  of  a  raking  machine,  knowing  that  the  price 
added  to  its  square  gives  $186  lor  result  ?  ^  Ans.  $13.13^. 

14.  In  dividing  the  square  of  the  number  of  dollars  that  I  have  by 
j^  of  the  number  itself  I  obtain  $96  for  result.  How  many  barrels  of 
codfish,  at  $4  per  barrel,  can  I  buy  with  the  money  I  possess  ? 

Ans.  6  barrels. 
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CUBE  ROOT. 

Ihe  roots  of  the  first  ten  integers  and  their  cubes  are: — 
1,     2,      3,      4,        5,         6,        7,        8,         9,         10. 
1,     8,     27,     64,     125,     216,    343,     512,     729,     1000. 

Note. — It  will  be  observed  that  tlie  cube  or  third  power  of  each  of  the  uura- 
bers  contains  three  times  as  many  figures  as  the  root,  or  three  times  as  many 
wanting  one,  or  two  at  most.  Hence,  to  determine  the  number  of  figures  in  the 
^Libe  root  of  a  given  number, — Beginning  at  the  right,  point  it  off  into  as  manjf 
jjeri'ida  ais  possible  of  three  figures  each,  and  there  will  be  as  many  figures  in  ihe 
root  aa  there  are  periods. 

Ex.  What  is  the  cube  root  of  157464  ? 

ANALYsrs.— Begin- 
ning at  the  right,  we 
separate  the  givea 
number  into  periods, 
by  placing  a  point 
over  the  units'  figure, 
then  over  thousands. 
Since  the  number  of 
pA-iods  is  two,  the  root 
will  consist  of  two  fig- 
ures, tens  and  units. 
Then  157464  =  the 
cube  of  tens,  plus  three 
times  the  square  of 
the  tens  into  the  units, 
plus  three  times  the  tens  into  the  square  of  the  units,  plus  the  cube  of  the  units. 
The  cube  of  tens  is  thousands,  and  must  therefore  be  found  in  the  thousands  of 
the  number.  The  greatest  number  of  tens  whose  cube  does  not  exceed  157  thou- 
sands is  5,  which  we  write  as  the  tens  figure  of  the  root.  We  then  subtract  the 
125  thousands,  the  cube  of  the  5  tens,  from  the  157  thousands,  and  there  remain 
32  thousands;  and,  annexing  the  next  period^  we  have  as  the  entire  remainder, 
32164,  equal  three  times  the  square  of  the  tens  into  the  units,  plus  three  times 
the  tens  into  the  square  of  the  units,  plus  the  cube  of  the  units,  or  the  product  of 
three  times  the  square  of  the  tens,  plus  three  times  the  tens  into  the  units,  plus 
the  square  of  the  units,  multiplied  by  the  units.  By  dividing  this  remainder  by 
three  times  the  square  of  the  tens  of  the  root,  we  obtain  the  units,  or  a  number 
somewhat  too  large.  Although  it  may  be  too  large,  it  cannot  be  too  small,  since 
the  remainder  32464  contains  not  only  three  times  the  square  of  the  tens  into  the 
units,  but  three  times  the  tens  into  the  square  of  the  units,  plus  the  cube  of  the 
units.  We  therefore  make  three  times  the  square  of  the  tens  of  the  root,  =  75 
hundreds,  a  trial  divisor,  with  which  we  divide  the  324  hundreds  of  the  remain- 
der, disregarding  the  64  units,  since  they  cannot  form  any  part  of  the  product  of 
the  square  of  the  tens  by  the  units.  The  quotient  figure  obtained,  5,  must  be  the 
units  figure  of  the  root,  or  a  number  somewhat  larger.  But  on  undertaking  to 
complete  the  divisor  on  the  supposition  that  5  is  the  true  units  figure  of  the  root, 
we  find  a  divisor  too  larse  for  the  remainder.  We  therefore  take  4,  a  number 
one  less,  and  to  dcterriiine  whether  it  expresses  the  real  number  of  units  in  the 
root,  we  add  to  the  76  hundreds  of  tl;ie  trial  divisor  three  times  the  3  tens  of  the 
root  into  the  4  units,  plus  the  square  of  the  4  units  ;  and  multiplying  the  true 
iivisor,  81116,  thus  formed,  by  the  units,  and  subtracting  the  product,  32464, 
rom  the  remainder,  there  is  nothing  left.  Hence,  157464  is  a  perfect  cube,  and 
64  its  cube  root. 


OPERATIOX. 

53  = 

157464  (  54 
125 

trial  div.,  3  x  502  =  7500 

3  X  50  X     4    =    600 

42=       16 

32464 

True  divisor,           8116  x  4  = 

32464 

0 

PROOF. 

54  X  54  X  54  =  15746^ 

t. 
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4l59.  Rule. — I.  Point  off  the  given  number  into  periods  of 
three  figures  each,  counting  from  units  place  toward  the  left  and 
right. 

II.  Find  the  greatest  cube  that  does  not  exceed  the  left-hand 
period,  and  ivrite  its  root  for  the  first  figure  in  the  required  root ; 
subtract  the  cube  from  the  left-hand  period,  and  to  the  remainder 
bring  down  the  next  period  for  a  dividend. 

III.  At  the  left  of  the  dividend  write  three  times  the  square  of 
the  first  figure  of  the  root,  and  annex  two  ciphers,  for  a  trial  div- 
isor ;  divide  the  dividend  by  the  trial  divisor,  and  write  the  quo- 
tient for  a  trial  figure  in  the  root. 

IV.  Add  to  the  trial  divisor  three  times  the  product  of  the  tens 
figure  of  the  root  by  the  units  figure  with  a  cipher  annexed,  and 

the  square  of  the  last  figure,  for  a  time' divisor. 

V.  Multiply  the  complete  divisor  by  the  trial  figure  ;  subtract 
the  product  from  the  dividend,  and  to  the  remainder  bring  down 
the  next  period  for  a  new  dividend. 

VI.  Multiply  the  square  of  the  root  figures  already  found,  by 
3,  and  to  the  product  annex  two  ciphers  for  a  new  trial  divisor  ; 
and  proceed  as  before  until  all  the  periods  are  brought  down. 

Note.— The  observations  made  in  Notes  1,  2,  3,  4,  and  5,  under  the  rule  for 
the  extraction  of  the  square  root  (458),  are  equally  applicable  to  the  extraction 
of  the  cube  root,  except  that  two  ciphers  must  be  placed  at  the  right  of  a  true 
divisor  when  it  is  not  contained  in  its  corresponding  dividend  j  and,  in  pointing 
off  decimals^  each  period  must  contain  three  figures. 

EXAMPLES   FOR  PRACTICE. 

1.  What  is  the  cube  root  of  12326391  ? 


OPERATION. 


23  = 

Trial  divisor,  3  x     20^  =      1200 

3  X  20  X  3  =        180 

32  =     9 

True  divisor,  1389  x  3  = 

Trial  divisor,  3  x  2302  =  158700 

3  X  230  X  1  =        690 

12  = 1 

True  divisor,  159391  x  1  = 


12326391 

8 

'4326 
4167 

23  1 


15939  1 
15  939  1 


2.  What  is  the  cube  root  of  1331?  of3375?  of  12167?  of  32768? 
of  110592?  Ans.  11,  15,  23,  32,  etc. 

3.  What  is  the  cube  root  of  185193?  of  272144?  of  456533?  of 
704969?. of  970299?  Ans.  57,  64,  77,  89,  etc. 
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4.  What  is  the  cube  root  of  1867681  ?  of  993^875?  of  41781928? 
of  96071912?  of  184220009?  of  800763000?  of  476879541?  of  709 
732288?  of  736314327?  of  997002999? 

Ans.  Ill,  215,  347,  458,  569,  670.  781,  892,  903,  etc. 

5.  What  is  the  cube  root  of  9. 15?  of  51662.1837824  ?  of  11.03?  of 
0.518?  of0.r2965?  .4ns.  2.091,  37.244,  2.22,  0.803,  0.2349. 

6.  What  is  the  cube  root  of  34f^?  of  1  ?  of  39j\\'}  of  m?  of 
815  ?  ofl66|?  of  ll|f?  of^ffif^? 

Ans.Sl  .87  +  ,  3f,  f,  4.334  +  ,  5.1,  2^,  ^%. 

APPLICATIONS   IN   CUBE   ROOT. 


1.  A  mason  wishes  to  make  a  cubical  cistern  that  shall  contain 
2744  cubic  feet  of  water;  what  must  be  the  length  of  one  of  its  sides? 

Ans.  14  feet. 

2.  A  miller  has  a  cubical  box  that  will  hold  400  bushels  of  wheat ; 
what  is  the  depth  of  the  box  ? 

3.  What  quantity  of  paper  will  be  required  to  make  a  cubical  box 
which  shall  contain  f|-  of  a  solid  foot  ?  Ans.  |  of  a  yd. 

4.  A  carpenter  has  a  plank  1  foot  wide,  22|^  feet  long,  and  2^ 
inches  thick ;  and  wishes  to  make  a  box  wliose  width  shall  be  twice 
it3  height,  and  whose  length  shall  be  twice  its  width.  Required  the 
contents  of  the  box.  Ans.  5719  cub.  in. 

5.  How  much  must  be  paid  for  a  certain  number  of  pounds  of  lin- 
seed, bought  at  35  cents  per  lb.,  knowing  that  the  f  of  the  cube  of 
the  number  equal  26509168? 

6.  A  mattress-maker  purchased  84  lb.  of  hair,  for  which  he  gave  a 
sum  such  that  the  ^  of  the  cube  of  the  price,  diminished  by  ^  of  the 
same  cube  equal  $0.6591.     How  much  did  the  84  lb.  cost  him  ? 

Ans.  $163.80. 

7.  Required  the  value  of  the  articles  contained  in  25  boxes,  each 
containing  as  many  articles,  which  cost  as  many  cents  as  there  are 
boxes?  Ans.  $156.25. 

8.  What  is  that  number,  whose  ^,  g,  and  ^  multiplied  together, 
give  9  for  product  ?  Ans.  6. 

9.  Bought  $164.64  worth  of  oranges  packed  up  in  a  certain 
number  of  boxes,  each  containing  three  times  as  many  oranges  as 
there  are  boxes  ;  and  each  orange  costs  twice  as  many  cents  as  there 
are  boxes.     Required  the  number  of  boxes  and  oranges. 

Ans.  14  boxes,  588  oranges. 

10.  In  dividing  the  cube  of  a  certain  number  by  the  |  of  the  square 
of  the  same  number,  we  obtain  183  for  quotient;  what  is  this  num- 
ber? Ans.d. 

11.  A  reservoir,  whose  length  is  to  its  breadth  as  13  is  to  5,  and 
depth  as  13  is  to  3,  contains  99840  cubic  feet  of  water;  what  are  the 
dimensions  of  the  reservoir  ? 

Ans.  length  104  ft.,  breadth  40  ft.,  depth  24  ft. 

12.  Some  merchants  formed  a  partnership  in  which  each  partner 
invested  1000  as  many  dollars  as  there  were  associates.  Having  made 
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a  profit  of  $2560,  they  find  that  thev  have  gained  the  half  as  much 
per  cent,  as  there  are  associates.  How  many  partners  were  there  in 
the  company  ?  Ans.  8. 

13.  An  inlayer  bought  a  certain  quantity  of  pearl-shells ;  by  paying 
$1.35  per  lb.,  and  multiplying  the  square  of  the  sum  he  laid  out  by 
the  f  of  itself,  it  gives  a  product  of  59049.  Required  the  number  of 
lbs.  he  bought  ?  Ans.  35^  lb. 

14.  How  much  must  a  merchant  pay,  at  55  cents  per  lb.,  for  a 
certain  number  of  bales  of  wool,  each  bale  containing  145  lb.,  the 
number  of  bales  being  such  that  in  multiplying  together  its  |,  f,  and 
\,  the  product  will  be  8640  ?  Ans.  $3828. 


PROGRESSIONS. 

ARITHMETICAL    PROGRESSION. 

460.  An  Arithmetical  Progression  is  a  series  of  num- 
bers increasino;  or  decreasing  by  a  constant  difference. 

461.  The  Terms  of  a  series  are  the  numbers  of  which  it  is 
formed. 

462.  The  Extremes  are  the  first  and  last  terms. 

463.  The  Heans  are  the  intermediate  terms. 

464.  The  Common  Dilference  is  the  number  added  or  sub- 
tracted, in  order  to  form  each  successive  term. 

465.  An  Ascending"  Series  is  produced  by  adding  the 
common  difference  to  each  term  successively ;  as,  1,  3,  5,  7,  9, 
11,  13,  15,  and  17. 

466.  A  Descending  Series  is  produced  by  subtracting  the 
common  difference  from  each  term  successively ;  as,  17,  15,  13, 
11,  9,  7,  5,  3,  and  1. 

46T.  The  sum  of  the  extremes  is  equal  to  the  sum  of  any 
two  terms  equally  distant  from  them,  or  to  double  the  middle 
term.     Thus, 

13  5  7  9 

U         L5         L?         LI       _? 
18        18        18        18       18 

468.  The  following  are  the  five  quantities  considered,  three 
of  which  being  given,  the  other  two  may  be  found  : — 

1.  The  first  term,  denoted  by  a. 

2.  The  last  term,  "        "  1. 

3.  The  common  difference,  "        "  c. 

4.  The  number  of  terms,  "        "  n. 

5.  The  sum  of  all  the  terms,  ''        "  s. 

NoTR. — Half  the  sum  of  any  two  numbers  is  called  their  Arithmetical  Mean* 
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409.  Case  I. — Given  the  first  term,  the  common  difference^ 
and  the  number  of  terms,  to  find  the  last  term. 

Ex.  The  first  term  of  an  ascending  series  is  4,  the  common  diffe- 
rence 3,  and  the  number  of  terms  19  ;  what  is  the  last  term  ? 

18  =  19  —  1  Analysis. — The  first  term  is  4,  the  second  term  = 

3  4  -j-  once  the  common  difference,  the  third  term  = 
— — •                                        4  -|-  tioice  the  common  difference,  etc.    Therefore  the 

^^  last  term  =  4  -j-  18  times  the  common  difference. 

4  Hence  the  Formula,  a  +  (n  —  I)  C  =  1>  or  the 


4:TO.  Rule. — To  the  first  term  add  the  product  of  the  common 
difference  and  the  number  of  terms  less  one. 

XoTB.— If  the  series  is  descending,  subtract  the  product  from  the  first  term. 
EXAMPLES  FOR  PRACTICE. 

1.  The  first  term  of  an  ascending  series  is  8,  the  common  difference 
5,  and  the  number  of  terms  40  ;  what  is  the  last  term?     Ans.  203. 

2.  I  bought  16  acres  of  land,  giving  $1  for  the  first  acre,  $9  for  the 
second,  $17  for  the  third,  and  so  on  j  what  did  the  last  acre  cost  at 
this  rate?  Ans.  $121. 

3.  The  first  term  of  a  descending  series  is  75,  and  the  common  dif- 
ference 5  ;  what  is  the  13th.  term  ?  Ans.  15. 

4.  A  board,  2\  inches  wide  at  the  narrow  end,  and  10  feet  long, 
increases  in  width  I  ^  inches  for  every  foot  in  length.  What  is  the 
width  of  the  wide  end ?  Ans.Xll^m. 

5.  If  the  first  term  of  an  ascending  series  be  %,  the  common  difference 
I,  and  the  number  of  terms  20,  what  is  the  last  term  ?      Ans.  7^|. 

4T1.  Case  II. — Given  the  extremes  and  number  of  terms,  to 
find  the  common  difference. 

Analysis.— Since  a4-(ll  —  1)C=1«C  = Hence,  the 

n  —  1 

4T2.  Rule. — Divide  the  difference  of  the  extremes  by  the 
number  of  terms  less  one. 

examples  for   PRACTICE. 

1.  The  first  term  is  3,  the  last  term  is  15,  and  the  number  of  terms 
is  7  j  what  is  the  common  difference  ?  Ans.  2. 

2.  The  extremes  are  2  and  17,  and  the  number  of  terms  is  6  ;  what 
is  the  common  difference  ?  Ans.  3. 

3.  A  man  has  10  sons ;  the  youngest  is  8,  and  the  eldest  44  years 
old;  their  ages  increase  in  arithmetical  progression.  Required  the 
difference  of  their  ages  ?  Ans.  4  years. 

11* 
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4.  If  the  extremes  are  0  and  2^,  and  the  number  of  terms  is  18, 
^vhat  is  the  common  difference  ?  Ans.  ^\. 

4T3.  Case  III. — Given  the  extremes,  and  the  common  dif- 
ference, to  find  the  number  of  terms. 

\ a 

AXALYSI3.  —Since,  a  +  (ll  —  1)  C  =  I9  n  = h  1.  Hence, the 

4:T4.  Rule. — Divide  the  difference  of  the  extremes  hy  the 
<x>mmon  difference,  and  increase  the  quotient  hy  1. 

EXAMPLES. 

1.  The  first  term  is  8,  the  last  term  203,  and  the  common  difference 
5 1  what  is  the  number  of  terms  ?  Ans.  40. 

2.  A  man  going  a  journey  travelled  the  first  day  7  miles,  the  last 
day  51  miles,  and  each  day  increased  his  journey  by  4  miles;  how 
many  days  did  he  travel?    '  Ans.  12. 

3.  The  extremes  are  2\  and  40,  and  the  common  difference  is  7^  ; 
what  is  the  number  of  terms?  Ans.  6. 

4.  In  what  time  can  a  debt  be  discharged,  supposing  the  first  week's 
payment  to  be  $1,  and  the  payment  of  every  succeeding  week  to  in- 
crease by  $2,  till  the  last  payment  shall  be  $103  ?     Ans.  52  weeks. 

4:T5.  Case  IV. — Given  the  extremes,  and  the  number  of  terms, 
to  find  the  sum  of  all  the  terms. 

Analysis.— Since,  the  sum  of  the  extremes  of  an  arithmetical  progression  is 
equal  to  the  sum  of  any  two  terms  equally  distant  from  them,  it  follows  that  the 
tfirms  must  average  half  the  sum  of  the  extremes.   Hence,  s  =  J  (a  +  1)  II. 

4:TG.  Rule. — Multiply  half  of  the  sum  of  the  extremes  by 
the  number  of  terms, 

examples. 

1.  The  extremes  of  an  arithmetical  series  are  3  and  19,  and  the 
number  of  terms  9  ;  what  is  the  sum  of  the  series?  Ans.  99. 

2.  A  man  bought  16  acres  of  land,  giving  $1  for  the  first  acre,  and 
$121  for  the  last  acre ;  the  prices  of  the  successive  acres  form  an  ar- 
ithmetical progression.  How  much  did  the  16  acres  cost?  Ans.  $976. 

3.  A  gentleman  wishes  to  discharge  a  debt  in  11  annual  payments 
such  that  the  last  payment  shall  be  $220,  and  each  payment  greater 
than  the  preceding  by  $17  ;  what  is  the  amount  of  the  debt,  and  the 
first  payment?  Ans.  1st.  payment,  $50. 

4.  A  merchant  bought  20  pieces  of  cloth,  giving  for  the  first,  $2, 
and  for  the  last  $40 ;  the  prices  of  the  pieces  form  an  arithmetical 
series  ;  how  much  did  the  cloth  cost?  Ans.  $420. 

5.  If  100  oranges  are  placed  in  a  line,  exactly  2  yards  from  each 
other,  and  the  first  2  yards  from  a  basket ;  what  distance  must  a  boy 
travel,  starting  from  the  basket,  to  gather  them  up  singly,  and  retura 
with  each  to  the  basket? 
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GEOMETRICAL  PROGRESSION. 

477.  A  Geometrical  Progression  is  a  series  of  numbers 
increasing  or  decreasins;  by  a  constant  ratio. 

478.  The  Ratio  is  the  constant  multiplier  or  divisor. 
470.  An  Ascending;  Series  is  produced  by  any  ratio  greater 

than  1  ,  as  2  4,  8,  16.  32,  64,  etc. 

450.  A  Descending  Series  is  produced  when  the  ratio  is 
less  than  1  ;   as  1.  ^,  J,  J,  ^^,  ^V  ^V'  etc. 

451.  The  following  are  the^iye  quantifier  considered,  three  o^ 
which  being  given,  the  otljer  two  may  be  found  : — 

1 .  The  first  terra,  denoted  by  a. 

2.  The  last  term,  "         "  1. 

3.  The  ratio,  "         "  r. 

4.  The  number  of  terms,  "         "  n. 

5.  The  sum  of  all  the  terms,  "         "  8. 

Note. — The  Geometrical  Mean  between  two  numbers  is  the  square  root  of 
their  product. 

482.  Case  I. — Given  the  first  term,  the  ratio,  and  the  num- 

her  of  terms,  to  find  the  last  term. 

Ex.  The  first  term  of  a  geometrical  series  is  4,  and  the  ratio  is  3  j 
what  is  the  9th.  term  ? 

Analysis. — The  first  term       =  4,  and  from  the  nature  of  the  series, 

The  second  terra  =  4  x  .3^ 

The  third  term     =4  x  3^  operation. 

The  fourth  terra  =  4  x  33  4x3*=  26244,  Ans. 

and  so  on.     Hence,  the  last  term,  1  =  a  X  r"  ~-^' 

483.  Rule. — Multiply  the  first  term  hy   that  power  of  the 
ratio  denoted  hy  the  number  of  terms,  less  one. 

Note. — If  the  series  is  decreasing,  considarthe  first  term  as  the  last,  and  the 
last  as  the  first,  the  ratio  will  then  be  greater  than  1. 

*  EXAMPLES. 

1.  The  first  term  of  a  geometrical  series  is  2,  and  the  ratio  3  ;  what 
is  the  10th.  term  ?  Ans.  39366. 

2.  The  first  term  of  a  series  is  1458,  the  number  of  terms  7,   and 
the  ratio  \  ;  what  is  the  last  term  ?  Ans.  2. 

3.  A  woman  bought  9  eggs,  agreeing  to  pay  1  mill  for  the  first  egg, 
2  mills  for  the  second,  and  so  on  ;  what  did  the  last  egg  cost  her  ? 

Ans.  $0,256. 
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4.  If  the  first  term  of  a  series  is  30,  the  ratio  1.06,  and  the  number 
of  terms  6  ;  what  is  the  last  term  ?  Ans,  40. 146767328. 

•  5.  A  person  traveling  goes  2  miles  the  first,  4  miles  the  second, 
8  miles  the  third  day,  and  so  on,  increasing  in  geometrical  progression 
ibr  10  days.     How  far  did  he  travel  the  last  day  ?  Ans.  1024  miles 

6.  Bought  a  lot  of  land  containing  15  acres,  agreeing  to  pay  for  the 
whole  what  the  last  acre  would  come  to,  reckoning  5  cts.  for  the  first 
acre,  15  cts.  for  the  second,  and  so  on,  in  a  threefold  ratio.  What  did 
the  lot  cost  me  ?  Ans.  $239148.45. 

484.  Case  II. —  Given   the  extremes  and  ratio,  to  find  the 
sum  of  all  the  terms. 

Ex.  The  first  term  is  2,  the  last  term  is  128,  and  the  ratio  4  j  re- 
quired the  sum  of  all  the  terms. 

OPERATION. 

8  +  32  +  128  +  512  =  4  x  sum  of  the  series. 
2  +  8  +  32  +  128  =  1   X  sum  of  the  aeries. 


512  —  2  =  3  X  sum  of  the  series. 
Hence  ^'^'^  ^~  ^  =  170,  the  sum  of  the  series. 

Analysis. — Since 512  =  Ir,  2  =  a,  and  3  =  r  —  1,  s  =     **  ~^. 

Hence,  the  r  —  1 

485.  KULE. — Multiply  the  last  term  hy  the  ratio,  subtract 
the  first  term  from  the  product,  and  divide  the  remainder  by  the 
ratio  less  one. 

Notes. — 1.  If  the  ratio  is  less  than  1,  the  product  of  the  last  term,  multiplied 
by  the  ratio,  must  be  subtracted  from  the  firs't  term ;  and,  to  obtain  the  divisor, 
the  ratio  must  be  subtracted  from  the  unity,  or  1, 

2.  When  a  descending  series  is  continued  to  infinity,  it  becomes  what  is  called 
an  Infinite  Series,  whose  last  term  must  be  regarded  as  0,  and  its  ratio  as  a 
fraction. 

To  find  the  sum  of  an  Infinite  Series, — Divide  the  first  term  hy  a  unit  diminished 
by  the  fraction  denoting  the  ratio. 

EXAMPLES. 

1.  The  first  term  of  a  series  is  4,  the  last  term  is  62500,  and  the 
ratio  5 ;  tvhat  is  the  sum  of  all  the  terms  ?  Ans.  78124. 

2.  If  the  first  term  of  a  series  is  12,  the  ratio  3,  and  the  number  of 
terms  8;  what  is  the  sum  of  the  series?  Ans.  39360. 

3.  The  first  term  of  a  decreasing  series  is  102,  the  last  term  4,  and 
the  ratio  \  ;  what  is  the  sum  of  the  series  ?  Ans.  151. 

4.  If  the  first  term  of  a  series  is  5,  the  ratio  |,  and  the  number  of 
terms  6  ;  required  the  sum  of  the  series.  Ans.  13^^. 

5.  The  first  term  of  a  decreasing  series  is  106,  the  last  term  10,  and 
the  ratio  \]  required  the  sum  of  the  terras.  Ans.  130. 
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6.  In  what  time  will  a  certain  debt  be  discharged  by  monthly  pay- 
ments in  geometrical  progression,  if  the  first  and  last  payments  are  §1 
and  $2048,  and  the  ratio  2  ?  Ans.  In  12  months. 

7.  A  young  man  agreed  to  serve  in  a  store  for  6  month>.  For  the 
first  month  he  was  to  receive  $3,  and  each  succeeding  month's  wages 
were  to  be  increased  by  |  of  his  wages  for  the  month  next  preceding ; 
what  sum  did  he  receive  for  the  6  months?  Ans.  $91.95  4- . 

8.  A  gentleman  wishing  to  purchase  a  piece  of  ground,  measuring 
10  square  rods,  thought  $1  per  sq.  rod  too  high  a  price;  he,  never- 
theless, agreed  to  give  1  cent  for  the  first  sq.  rod,  4  for  the  second,  16 
for  the  third,  and  so  on,  in  a  fourfold  ratio ;  how  much  did  that  ground 
cost  him  ?  Ans.  $3495.25. 


MEASUREMENT  OF  LUMBER. 

486.  Boards  are  usually  measured  by  the  square  foot.  The 
board  is  considered  to  be  1  inch  in  thickness. 

4ST.  Flanks,  Beams,  Joists,  etc.,  are  usually  measured  by- 
board  measure. 

Round  timber  is  sometimes  measured  by  the  ton,  and  sometimes  by 
Doard  measure. 

4SS.  To  find  the  contents  of  a  board. 

Rule. — Multiply  the  length  of  the  hoard,  taken  in  feet,  hy  its 
width  in  feet,  and  the  product  loill  he  the  contents  in  sq.feet.    Or, 

Multiply  its  length  in  feet  hy  its  width  in  inches,  and  the  prod- 
uct divided  hy  12  will  give  the  contents  in  square  feet. 

NoTK. — If  the  board  is  tapering,  take  half  the  sum  of  the  width  of  its  ends  for 
the  width. 

Ex.  1.  What  are  the  contents  of  a  board  36  feet  long,  and  1^  feet 
wide  ?  Ans.  54  sq.  feet. 

2.  What  are  the  contents  of  a  board  24  feet  long,  and  15  inches 
wide  ?  Ans.  30  eq.  feet. 

3.  What  are  the  contents  of  a  tapering  board,  20  feet  long,  whose 
ends  are,  the  one  24  inches,  and  the  other  13  inches'wide? 


489.  To  find  the  contents  of  planks,  beams,  joists,  etc. 

Rule. — Multiply  the  width,  taken  in  inches,  hy  the  thichiess, 
in  inches,  and  this  product  hy  the  length,  in  feet;  and  the  last 
j)roduct  divided  hy  12  will  give  the  contents  in  feet ^  hoard  measure. 

Note.— If  the  plank,  beam,  etc.  is  tapering  in  width,  take  half  the  sum  of  the 
width  of  the  ends  for  the  width  ;  and  if  the  taper  be  both  of  the  width  and  the 
thickness,  the  common  rule  of  obtaining  the  content*  in  cubic  feet  is,  to  mvdtiply 
half  the  sum  of  the  areas  of  the  two  ends  by  the  length,  and  divide  the  product  by 
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Ex.  1.  What  are  the  contents  of  a  plank  40  feet  long,  2  feet  wide, 
and  3  inches  thick  ?  *  Ans.  240  sq.  ft. 

2.  How  many  feet  are  there  in  9  joists,  which  are  15  feet  long,  5 
inches  wide,  and  3  inches  thick?  Ans.  168|  feet. 

3.  How  many  feet  in  3  beams  24  feet  long,  10  inches  thick,  whose  ' 
width  tapers  from  18  to  16  inches?  Ans.  858  feet. 

400.  To  find  the  contents  of  round  timber. 

Rule. — Multiply  the  lengthy  taken  in  feet,  hij  the  square  of  one 
fourth  of  the  mean  girth,  taken  in  inches;  and,  this  product,  div- 
ided by  144,  will  give  the  contents  in  cubic  feet. 

Notes. — 1.  Tho  girth  of  tapering  timber  is  usually  taken  about  one  third  t^e 
distance  from  the  larger  to  the  smaller  end. 

2.  This  rule  is  that  in  common  use,  though  very  far  from  giving  the  actual 
number  of  cubic  feet  in  round  lumber  measured  by  it.  40  cubic  feet,  as  given 
by  the  rule,  are  in  fact  equal  to  50  «2  true  cubic  feet.  The  following  rule  gives 
results  more  nearly  accurate,  requiring  to  be  diminished  by  only  one  foot  in  190, 
to  give  exact  contents.  Multiply  the  square  of  one  fifth  of  the  mean  girth,  taken 
in  inches,  by  twice  the  length,  infect ;  and  divide  by  144. 

Ex.  1.  How  many  cubic  feet  in  a  stick  of  timber  which  is  50  feet 
long,  and  whose  girth  is  60  inches?  Ans.  78 J  cub.  ft. 

2.  What  are  the  contents  of  a  stick  of  timber  whose  length  is  30 
feet,  and  girth  40  inches  ?  Ans.  20f  iQQi. 

3.  How  many  cubic  feet  in  a  log  90  feet  long,  and  whose  circum- 
ference is  120  inches  ?  Ans.  562^  cub.  feet. 

Note.— Fcr  the  culling  and  measuiing  of  Timber,  Masts,  Spars,  Deals, 
Slaves,  &c.,  according  to  the  Consolidated  Statutes  of  Canada,'  Cap.  4o, 
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^     1.  A  man  sleeps  7^  hours  each  day.     What  per  cent,   of  his  time 
does  he  sleep  ?  Ans.  31  ^  %. 

2.  What  number  is  that  to  which,  if  you  add  §  of  y\  of  itself,  the 
\  sum  will  be  61  ?  Ans.  55. 

3.  A  gentleman  bought  95  yards  of  cloth,  |  of  a  yard  wide,  fur  $100, 
and  gave  the  same  and  $25  for  cloth  of  the  same  quality,  I  yard  wide. 
How  many  yards  did  he  buy  ?  Ans.  89^  yd. 

4.  A  father  devised  ^  of  his  estate  to  one  of  his  sons,  and  ^  of 
the  residue  to  the  other,  and  the  remainder  to  his  wife.  The  differ- 
ence of  his  sons'  legacies  was  found  to  be  £257  3  4.  What  money 
did  he  leave  for  his  widow?  Ans.  £635  0  10f§. 

5.  How  many  bricks  8  inches  long,  4  inches  wide,  and  2  inches 
thick,  will  it  take  to  build  a  wall  40  feet  long,  20  feet  high,  and  2 
feet  thick  ?  Ans.  43200^  bricks. 

6.  If  a  man  can  paint  4  square  yards  in  one  hour,  and  is  31  h. 
6  min.  40  sec.  in  painting  two  sides  of  a  wall  7  feet  hiirh  ,•  how  long  is 
the  wall  ?  ^     Ans.  80  ft. 
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7.  By  selling  wheat  at  12  s.  6  d.  per  bushel,  I  gain  £30  on  the  quan- 
tity purchased  ;  but  if  I  sell  it  for  13  a.  6  d.  a  bushel,  I  shall  gain  £42 
on  the  same  quantity.  How  many  bushels  were  bought?  Ans.  240. 
3.  A  grocer  bought  a  hogshead  of  wine  for  $28.35 ;  how  much  water 
list  be  added  to  reduce  the  first  to  35  cts.  per  gal.  ?     Ans.  18  gal. 

9.  A  father,  dying,  left  his  son  a  legacy,  I  of  which  he  spent  in  8 
onths  ;  f  of  the -remainder  lasted  him  .12  months  longer,  after 
hich  he  had  only  $410  left.     What  amount  did  his  father  bequeath 

him?  *  Ans.  $956. 66|. 

10.  A  man  had  g  of  a  yard  of  broadcloth,  for  which  he  paid  at  the 
-itr  rate  of  $8.^  per  yard ;  he  gave  the  broadcloth  and  50  cents  for  1^  yards 

of  cassimere.  What  did  the  cassimere  cost  him  per  yd.  ?   .4.  $2.66'|. 

11.  How  many  dollars,  Canada  currency,  are  equal  to  $160  United 
ates  currency  ?  '  '      • 

12.  A  grocer  wishes  to  mix  together  brandy  at  80  cts.  a  gal.,  wine 
-  70  cts.,  cider  at  10  cts.,  and  water,  in  such  proportions  that  the 

j  lixture  may  be  worth  50  cts.  a  gal. ;  what  quantity  of  each  must  be 
u>ed?     Ans.  3  gal.  of  water,  2  of  cider,  4  of  wine,  and  5  of  brandy. 

13.  If  the  longitude  of  Boston  is  70°  4'  west,  what  will  be  the  time 
ill  that  place  when  it  is  3  h.  35  min.  A.  M.  in  London  ? 

Ans.  10  h.  54  min.  44  sec.  P.  M.  of  the  previous  day. 

14.  A  merchant  sold  goods  to  a  certain  amount,  on  a  comnnssion 
L :  4  %  ;  and,  having  remitted  the  net  proceeds  to  the  owner,  received 
I  %  for  prompt  payment,  which  amounted  to  $15.60.  What  was  his 
commission?  Ans.  $2Q0. 

15.  I  purchased  railroad  stock  to  the  amount  of  $2356.80,  and 
tound  that  the  sum  invested  was  40  9^  of  what  I  had  left :  what  sum 

ad  I  at  first  ?  Ans.  $8248.80. 

16.  If  13i  bushels  of  wheat  make  3  barrels  of  flour,  how  many  bush- 
5  of  wheat  will  be  required  to  make  40  barrels  of  flour  ?  Ans.  180. 

17.  The  capital  of  an  insurance  company  is  $250000;  its  receipts 
r  one  year  are  $58760  ;  its  losses  and  expenses  are  $40010.  What 
.te  of  dividend  can  it  declare?  Ans.  7^  %. 

18.  By  selling  a  lot  of  books  for  $438,  a  bookseller  loses  10  9^  I  how 
much  should  the  books  have  been  sold  for,  to  gain  12^^? 

19.  What  is  the  iliiference  between  the  interest  and  the  discount  of 
$540  at  6  %,  for  6  years  10  months? 

20.  I  own  25  shares  of  $50  each  in  the  Gosford  Railroad  Co., 
which  has  declared  a  semi-annual  dividend  of  3^  %.  How  much  do 
I  receive?  ^  Ans.  $43.75. 

21.  If  12  boarders  eat  $25  worth  of  bread  in  2  mo.,  when  flour  is 
|1>.50  per  bbl. ;  in  how  many  months  will  15  boarders  eat  $60  worth 
of  bread,  when  flour  is  $12  per  bbl.  ?  Ans.  3^V  mo. 

22.  B  hired  a  house  for  one  year  for  $300  ;  at  the  end  of  4  months 
'  e  takes  in  C  as  a  partner,  and  at  the  end  of  8  months  he  takes  in  D. 

.1  the  end  of  the  year,  what  rent  must  each  pay  ? 

Ans.  B$183^l  C  $83| ;  D  $33^. 

23.  A  person  mixed  12  cwt.  of  sugar  at  $10,  with  3  cwt.  at  $8'|, 
and  8  cwt.  at  '?7.j  ;  how  much  was  1  cwt.  of  the  mixture  worth  ? 

Ans.  $SU. 
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^  /  24.  A  sliipment  of  wheat  was  insured  at  2|%,  to  cover  |  of  its 
ji^alue  ;  the  premium  paid  was  $44.07  ;  the  wheat  being  worth  ^0  cts. 
per  bushel,  how  many  bushels  were  shipped  ?  Ans.  2825  bush. 

J  25.  A  stack  of  hay  will  keep  24  cows  or  18  horses  one  week.  How 
many  days  will  it  keep  5  cows  and  5  horses?  Ans.  14|da. 

26*.  C,  of  Montreal,  remits  to  D,  of  Quebec,  a  bill  of  exchange  on 
Liverpool,  the  avails  of  which  he  wishes  to  be  invested  in  goods  on  his 
account.  D,  having  disposed  of  the  bill  at  7^%  advance,  received 
$9675;  and,  having  reserved  for  himself  ^%  on  the  sale  of  the  bill, 
and  2  %  for  commission,  he  invests  the  remainder.  What  is  the  amount 
invested,  and  for  how  much  was  the  bill  drawn? 

Ans.  Investment,  $9461.58^^^;  the  bill  was  £2025. 
V    .1    27.  What  per  cent,  is  gained  by  buying  oil  at  80  cents  a  gallon, 
(and  sell^g  it  at  12  cents  a  pint?  Ans.  2i)  %. 

28.  A  merchant  pays  $10050  for  a  stock  of  goods  ;  he  sells  them 
at  an  advance  of  38^  %  ;  the  expenses  connected  with  the  business  are 
$1750.     How  much  does  he  gain?  Ans.  $1600. 

"*Lx    (      29.  What  o'clock  is  it  when  the  time  from  noon  is  -^t  o^  ^^^  *''• 
/      f  to  midnight?  Ans.  5  o'cl.  24  min.  P.  M. 

->  30.  A  merchant  receives  on  commission  three  kinds  of  flour ;  from 
C  he  receives  20  bbl.,  from  D  25  bbl,  and  from  E  40  bbl.  He  find.- 
that  C's  flour  is  10  %  better  than  D's,  and  that  D's  is  20  %  better  than 
E's.  He  sells  the  whole  at  $6  per  bbl.  What  in  justice  should  each 
man  receive?  Ans.  C  receives  $139if^;  D,  $158^72  .  g^  $211  iff. 
/  31.  For  what  sum  must  a  note  be  drawn  at  4  mo.,  that  the  proceed - 
I  of  it,  when  discounted  at  bank,  at  7  %,  shall  be  $875.50  ? 

32.  If  2^  yards  of  merino  If  yards  wide  cost  $3. 37f,  what  will  be 
the  cost  of  36^  yards  1 1  yards  wide?  Ans.  $52,779. 

^      33.  What  must  be  the  face  of  a  note  at  60  days,  the  proceeds  oi' 
.which,  when  discounted  at  Bank,  ai6%,  are  $100?    Ans.  $101.06  + 
yc       34.  A  merchant  sold  a  piece  of  cloth  for  $24,  and  thereby  lost  25 '/' 
'.what  would  he  have  gained  had  he  sold  it  for  $34  ?  Ans.  6^  %. 

/35.  A  bankrupt  compromises  with  his  creditors  for  37^  ^6;  h* 
^luch  will  he  pay  on  a  claim  of  $3656  ?  Ans.  $1371. 

36.  ^A  man,  dying,  left  $3565  to  be  placed  at  interest  for  his  son, 
who  was  16  yr.  5  mo.  15  da.  old  ;  how  much  will  he  receive  when  be 
is  21  years  old,  allowing  7  %  interest?  Ans.  $4698.37  +  . 

37.  A  garrison,  consisting  of  360  men,  was  provisioned  for  6 
months:  but  at  the  end  of  5  months  they  dismissed  so  many  of  the 

"~^  men  that  the  remaining  provision  lasted  5  months  longer ;  how  many 
men  were  sent  away  ?  ^  j.ns.  288. 

38.  What  sum  nmst  I  invest  in  the  New  Brunswick  6  %  stock,  selling 
at  2^  %  premium,  to  secure  an  annual  income  of  $840  ?  ^ws.  $14350. 

t  39.  A  grocer  divided  a  barrel  of  flour  into  two  parts,  so  that  the 
Smaller  contained  '|  as  much  as  the  other  |  how  many  pounds  were 
^here  in  each  ?  ,        ,      Ans.  78f  lb.,  117f  lb. 

!  40.  A  sportsman  spends  I  of  his  time  in  smoking,  ^  in  gunning, 
i2  ho.  per  day  in  loafing,  and  6  ho.  in  eating,  drinking,  and  sleeping ; 
•how  much  remains  for  useful  purposes  ?  Ans.  2  ho. 

41.  Exchanged  250  shares  of  6%  stock,  at  70%,  for  stock  bearing 
8  %;  at  120  %  I  what  is  the  difference  in  my  income  ?  Ans.  $333.33^. 
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42.  Purchased  100  barrels  herrings,  at$5per  bbl.  and  irmnediately 
sold  them  on  a  credit  of  six  months.  The  note  which  I  received  for 
pay,  I  got  discounted  at  the  Union  Bank  ;  and,  on  examining  my 
money,  I  found  that  I  had  gained  20  %  on  my  purchase.  What  did  I 
receive  per  bbl.  for  the  herrings?  Ans.  $6.18  4- . 

43.  How  many  bricks  are  required  to  build  the  front  of  a  house  50  ft. 
8  in.  in  length,  15  tt.  8  in.  in  height,  and  I  ft.  6  in.  in  thickness,  the 
dimensions  of  a  brick  being  8,  4  and  2  inches?   Ans.  32148  bricks. 

44.  A  woman  buys  apples  at  the  rate  of  5  for  2  cts.,  and  sells  them 
at  the  rate  of  4  for  3  cts. ;  how  manv  must  she  buy  and  sell  to  make 
a  profit  of  14. 20?  '  .Ires.  1200. 

45.  Sent  $12300  to  my  agent  in  Toronto,  with  which  to  purchase 
flour  at  $10  per  bbl.,  after  deducting  his  commission  of  1\%-  Ho 
many  barrels  of  flour  did  I  receive?  Ans.  1200. 

46.  Borrowed  of  A  $150  for  six  months;  afterwards  I  lent  him  ' 
$100  ;  how  long  shall  he  keep  it  to  compensate  him  for  the  use  of  the  i 
sum  he  lent  me  ?  Ans.  9  mo. 

47.  A  broker  charges  me  1 3  96  for  purchasing  some  uncurrent  bank[ 
bills  at  2596  discount;  of  these  bills,  three  of  $10  each,  andoneofSoO 
became  worthless;  I  dispose  of  the  remainder  at  par,  and  thus  jiiake\ 
$520.     What  was  the  amount  of  bills  purchased  ?  Ans.  $2500. 

48.  A  grocer  mixed  5  lbs.  of  sugar,  at  8|  cts.  per  lb.,  with  80  lbs., 
at  7|  cts.  per  lb.,  and  60  lbs.  at  such  a  price  that  the  mixture  was 
worth  9|  cts.  per  lb.  Required  the  price  per  lb.  of  the  last  kind  of 
sugar.  Ans.  12.^  cts. 

49.  A  gentleman's  garden  is  23|-  rods  long,  and  13|-  rods  wide,  and 
is  surrounded  by  a  good  fence  7|  ft.  high.  Now,  if  he  shall  make  a 
walk  around  liis  garden  within  the  fence  7j%  ft.  wnde  ;  how  much  will 
remain  for  cultivation  ?  Ans.  l  A.  3  R.  7  p.  85^f  ^  ft. 

50.  A  certain  principal,  at  compound  interest  for  5  years,  at  6  9^,  \ 
will  amount  to  $669,113  ;  in  what  time  will  the  same  principal  amount  ' 
to  the  same  sum,  at  6  96  simple  interest  ?  Ans.  5  yr.  7  mo.  19  +  da. 

51.  I  invested  I  of  my  money  in  R.  R.  stock,  which  depreciate.! 
65  96 ;  the  remainder  I  invested  in  real  estate,  which  advanced  15  9^. 
and  thereby  I  gained  $1500.  How  much  did  I  gain  in  both  invest- 
ments? ylns.  $250. 

52.  What  %  in  advance  of  the  cost  must  a  merchant  mark  his 
goods,  so  that,  after  allowing  5  %  of  his  sales  for  bad  debts,  an  average 
credit  of  6  months,  and  7  96  of  the  cost  of  the  goods  for  his  expenses, 
he  may  make  a  clear  gain  of  Vl^%  on  the  first  cost  of  the  goods, 
money  being  worth  6  %  ?  Ans.  29.56  +  %. 

53.  What  is  the  greatest  possible  number  of  hills  of  rye  that  can  be 
planted  on  a  square  acre,  the  hills  to  occupy  only  a  mathematical  point, 
and  no  two  hills  to  be  nearer  than  3^  feet?  Ans.  4165. 

54.  I  wish  to  line  the  carpet  of  a  room,  6^  yd.  long  and  5^  yd.  wide,  \ 
with  duck,  I  yd.  wide.  How  many  yards  of  lining  must  I  purchase,  \ 
if  it  will  shrink  4  96  in  length  and  5  ^  in  width  ?         Ans.  43*-^  yd. 

55.  A  man  bequeathed  \  of  his  estate  to  his  eon,  and  i  of  the  re- 
mainder to  his  daughter,  and  the  residue  to  his  wife  :  the  difterence 
between  his  son  and  daughter's  portion  was  $100  ;  what  did  he  give 
Lis  wife?  Ans.  $600. 

12 
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56.  Eight  worlvmen,  laboring  7  hours  a  day  for  15  days,  were  able 
to  execute  5  of  a  job;  in  how  many  days  can  they  complete  the  res- 
idue, by  working  9  hours  a  day,  if  4  workmen  be  added  to  their 
number?  '  ■    ylns.  15f  days. 

57.  Exchanged  60  Ontario  bonds  of  $1000  each,  at  8^%  premium, 
for  Nova  Scotia  bonds  of  $200  each,  at  5  9^  premium.  How  many  of 
the  latter  did  I  receive  ?  .4ns.  310. 

58.  I  lent  a  friend  $700,  which  he  kept  20  months.  Some  years 
after  I  borrowed  of  him  $300  ;  how  long  should  I  keep  it  to  balance 
the  favor  ?  Ans.  46|  months. 

59.  Bought  merchandise  as  follows  :  July  3,  $35.26  ;  July  4,  $48.65, 
on  30  da.  ;  Aug.  17,  $6.48  ;  Sept.  12,  $60.  What  is  due"  on  the  ac- 
count Oct.  12,  interest  at  9  %  ?  Ans.  $142.60. 

60.  Lent  a  certain  sum  of  money  to  A,  and  at  the  end  of  3  yr. 
7  mo.  20  da.,  I  received  for  interest  and  principal  $1000  ;  what  sum 
did  I  lend  ?  .  Ans.  $820.79  + . 

61.  If  12  oz.  of  wool  make  2|yd.  of  cloth,  l^wide,  how  many  pounds 
of  wool  are  required  to  make  115  yd.  of  cloth  1  yd.  wide?  Ans.  24. 

62.  Bought  goods  for  $1500,  ^  payable  in  3  months,  ^  in  6  months, 
and  the  remainder  in  9  months.  How  much  ready  cash  ought  I  to 
pay  for  the  goods,  money  being  worth  6  %  ?  Ans.  $1456.52  —  . 

63.  Purchased  a  quantity  of  oats,  April  1  ;  May  1  its  value  had 
increased  25  % ;  June  1  its  value  was  30  %  more  than  May  1 ;  July  1 
I  sold  it  for  15%  less  than  its  value  June  1,  receiving  in  payment  a 
6  months'  note,  which  I  got  discounted  at  a  bank,  at  7  %,  receiving 
$12950  on  it.  How  much  was  my  profit  on  the  oats?  -4ns.  $3238.52. 

64.  If  24.4  cubic  inches  of  lead  weigh  16  lb.,  required  the  number 
of  feet  of  lead  pipe  that  can  be  made  from  80  lb.  of  lead,  the  caliber 
of  the  pipe  to  be  1  inch,  and  the  thickness  of  it  5  of  an  inch. 

Ans.  10.35  + feet. 

65.  One-third  of  a  quantity  of  goods  was  sold  to  gain  a  certain  %,. 
one-fourth  to  gain  1^  times  as  much  %  and  the  remainder  to  gain  2^ 
times  as  much  %.  What  is  the  gain  %  on  each  part,  the  gain  upon 
the  whole  being  21  %?       Ans.  1st.,  12  %;  2nd.,  18.^  ;  3rd.,  30  %. 

&Q.  A  merchant  in  Kingston  has  5000  francs  due  him  on  account 
in  Paris.  He  can  draw  on  Paris  for  this  amount,  and  negotiate  the 
bill  at  19|  cts.  per  franc  ;  or  he  can  advise  his  correspondent  in  Paris 
to  remit  a  draft  on  Canada,  purchased  with  the  sum  due  him,  exchange 
on  Canada 'feeing  at  the  rate  of  5  fr.  20  centimes  per  dollar.  What 
sum  will  the  merchant  receive  by  each  method  ? 
Ans.  By  dra:t  on  Paris,  $970;  by  remittance  from  Paris,  $961.53. 

67.  A  mil  er  is  required  to  grind  160  bushels  of  provender,  worth 
$1  a  bushel,  from  oats  worth  $.40,  corn  worth  $.80,  barley  worth 
$.90,  and  rye  worth  $1.10,  and  wheat  worth  $1.30  per  bushel.  How 
many  bushels  of  each  kind  may  he  take  ? 

Ans.  20,  20,  20,  60,  and  40,  respectively. 

68.  How  much  coffee  at  $.37^  a  lb.,  must  be  given  for  12  gal.  3  qt. 
of  sirup,  at  $.75  a  gallon  ?  Ans.  25^  lb. 

69.  A  servant  draws  ofl'a  gallon  on  each  day,  for  20  days,  from  a 
cask  containing  10  gallons  of  wine,  each  time  supplying  the  deficiency 
by  the  addition  of  a  gallon  of  water ;  and  then,  to  escape  detection,  he 
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again  draws  off  20  gal.,  supplying  the  deficiency  each  time  by  a  gallon 
of  wine.     How  much  water  still  remains  in  the  cask  ? 

Ans.  1.0679577  gal.,  or  more  than  a  gallon  and  half  a  pint. 

70.  A  merchant  has  §216  due  him,  to  be  paid  in  7  months;  but 
the  debtor  agrees  to  pay  one-half  ready  money,  and  \  of  the  re- 
mainder in  6  months.  What  time  should  he  be  allowed  for  paying 
the  balance?  .4ns.  3 yr.  2 mo. 

71.  A  house  that  cost  £8931  5  0,  rents  for  £369  10*^9;  the  in- 
surance is  ^  %,  and  the  repairs  f  ^  each  year.  What  rate  of  interest 
does  it  pay  ?  Ans.  8  %. 

72.  I  owe  a  man  the  following  notes  :  one  of  $500,  due  April  1  ; 
one  of  $750,  due  July  15;  and  one  of  $1750,  due  Sept.  10.  The 
holder  wishes  to  exchange  them  for  two  notes  of  $loU0  each,  and 
wants  one  to  fall  due  May  10;  when  should  the  other  be  made  pay- 
able ?  Ans.  Oct.  20. ' 

73.  A  trader  bought  merchandise  as  follows:  April  8,  $150.22: 
May  m.  $55.64,  on  30  da. ;  June  2,  $82.60,  on  2  mo.,  and  July  14, 
$90.  ^'hat  was  due  on  the  account  Sept.  26,  money  being  worth 
7%?  /Ins.  $386.67. 

74.  By  working  9  hours  a  day,  for  15|-  days,    12   men  were  able  to 
execute  '|  of  a  job,  how  many  men  may  be  withdrawn,   and  the  res-  ^ 
idue  be  finished  in  15  days  more,  if  the  laborers  are  employed  only  / 

7  hours  a  day?  Ans.  4, men. 

75.  At  a  certain  time  between  2   and  3  o'clock,   the  minute-hand 
was  between  3  and  4.     Within   an  hour  after,   the  hour-hand  and    ^ 
minute-hand  had  exactly  changed  places  with  each  other.    What  was 
the  precise  time  when  the  hands  were  in  the  first  position  ? 

Ans.  2  hr.  15  min.  56f'^sec. 

76.  D  and  E  traded  together ;  D  put  in  £100  for  512  days,  and 
received  g  of  the  gain ;  the  number  of  dollars  which  E  put  in  was 
equal  to  the  number  of  days  it  was  employed  in  trade.  What  was  E's 
capital?  Ans.  £?>2{i. 

77.  If  stock  bought  at  8  96  discount  will  pay  7  ^  on  the  investment, 
at  what  rate  should  it  be  bought  to  pay  10  96  ?      Ans.  35.6  %  diact. 

78.  An  importer  sold  cloth  to  a  wholesale  dealer  at  10  %  advance;   , 
the  wholesale  dealer  sold  it  to  a  clothier  at  12^  %  advance;  the  cloth-?^ 
ier  Bold  it  at  a  farther  advance  of  25%,   and  received  $1452.     How 
much  did  it  cost  the  importer  ?  Ans.  $938.66'|. 

79.  What  is  the  difference  between  the  interest  and  discount  of 
$730,  for  5  yr.  9  mo.,  at  8  ^  ?  Ans.  $1 05.80. 

80.  A  merchant  sold  \  of  his  goods  at  an  advance  of  25  %  ;  3?^  of 
them  at  a  loss  of  8  %  ;  ^^,y  of  them  at  a  profit  of  30  %^  and  ^  of  tliem 
at  a  discount  of  20  %.  For  what  %  of  the  cost  must  the  remainder  be 
sold  in  order  to  lose  5 %  on  the  whole?  Ans.  i\^\  %. 

81.  I  received  an  8  ^  dividend  on  Montreal  city  railroad  stock,  and 
invested  the  money  in  the  same  stock  at  80  %.  My  stock  having  in- 
creased to  $13750,  whatwas  the  amount  of  my  dividend?  A.  $1000. 

82.  A  tailor  bought  40  yards  of  broadcloth,  1\  yd.  wide  ;  but  on 
sponging  it,  it  shrunk  in  length  upon  every  4  yd.  half  a  quarter.,  and 
in  width,  one  nail  and  a  half  upon  every  1^  yd.  To  line  tiiis  clorh, 
he  bought  flannel  5  quarters  wide,  which,  being  wet,  shrank  the  whole 
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width  on  every  20  yards  in  length,  and  in  width  it  shrunk  half  a 
nail.  Required  the  number  of  yards  of  flannel  used  in  lining  the 
cloth.  Ans.  71^  yards. 

83.  Stock  purchased  at  5  9^  premium  pays  6%  on  the  investment, 
what  %  will  it  pay  if  purchased  at  15  %  discount  ?  .4ns.  7  j"^  %. 

84.  A  merchant  failing  in  business  can  pay  76  cts.  on  a  dollar.  He 
offers,  to  pay  his  whole  indebtedness  without  interest  in  5  years  if  his 
creditors  will  allow  him  to  go  on  with  his  business;  his  offer  being 
accepted,  how  much  will  his  creditors  lose  in  the  5  years,  money 
being  worth  7  %  ?  Ans.  $.026  on  a  dollar. 

85.  Purchased  a  quantity  of  wine  for  $675.32^,  at  85  cents  per 
gallon  ;  but  a  part  having  leaked  out,  the  remainder  was  sold  at 
40  %  advance,  and  the  original  cost  was  realized.  What  quantitv 
leaked  out?  Ans.  227  gal. 

86.  A  owes  B  $600  due  in  4  months,  and  $840  due  in  6  months  : 
B  owes  A  $1600  due  in  7  months.  If  A  should  make  present  payment 
of  his  debts,  when  ought  B  in  justice  to  pay  A  ?  Ans.  In  2mo.  lOjia. 

87.  How  many  pounds  of  sugar  at  8,  13,  and  14  cts.  per  pounrl, 
may  be  mixed  with  31b.  at  9^  cts.,  2  1b.  at  8^  cts.,  and  4  1b.  at 
14  cts.  alb.,  so  as  to  gain  16%  by  selling  the  mixture  at  14^  cts. 
perlb.?  ^Tis.  lib.  at  8;  8^ lb.  at  13;  81b.  at  14. 

88.  What  IS  the  difference  between  the  true  and  bank  discount  of 
$3000,  payable  in  120  days,  at  8^  %  ?  Ans.  $4,467  —  . 

89.  A  general,  forming  his  army  into  a  square,  had  284  men  re- 
maining; but  increasing,  each  side  by  one  man,  he  wanted  25  men  to 
^complete  the  sqnare.     How  many  men  had  he  ?  Ans.  24000. 

90.  C  bought  a  house  of  D,  and  gave  him  his  bond  for  $6000,  dated 
April  1,  1866,  payable  in  5  equal  annual  installments  of  $1200,  the 
first  to  be  paid  April  1,  1867;  C  took  up  his  bond  April  1,  1869, 
eemi-annual  discount  at  the  rate  of  7  %  per  annum  on  the  payments 
due  after  April  1,  1869,  being  deducted.  What  sum  cancelled  the 
bond?  4ns.  $3365.94  +  . 

91.  I  have  a  plank  42^  feet  in  length,  24  inches  wide,  and  3  inclies 
thick;  required  the  side  of  a  cubical  box  that  can  be  made  from 
St?  4ns.  48  inches. 

92.  KB  owes  $500  due  in  6  months,  $400  due  in  4  months,  and 
$300  due  in  7  months,  and  pays  I  of  the  whole  in  3  months,  when 
ought  the  remainder  to  be  paid?  Ans.  In  10|  mo. 

93.  A  wholesale  merchant  sent  a  quantity  of  goods  into  the  country 
to  be  sold  at  auction,  on  a  commission  of  4^  %.  What  amount  of 
goods  must  be  sold,  that  his  agent  may  buy  produce  with  the  avails 
£0  the  amount  of  $1910,  after  retaining  a  commission  of  2  %  ? 

Ans.  $2040. 

^4.  If  the  annual  rent  of  23  A.  1  R.  27  per.  of  land  be  $187.35,  how 
much  will  be  the  rent  of  71  A.  20  per.  ?  Ans.  $569. 

95.  A  Halifax  merchant  shipped  1000  barrels  of  salmon  to  his  agent 
in  New  Orleans,  directing  him  to  sell  it,  and  invest  the  proceeds  in 
«otton;  his  agent  sold  the  salmon  at  $14  per  bbl.,  paid  $274  charges, 
and  bought  cotton  at  $.65  per  lb.,  charging  3%  commission  for  selling 
ithe  salmon  and  5  %  for  buying  the  cotton.  How  many  pounds  of 
ootton  did  he  buy  ?  Ans.  194^5.9  +  lb. 
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96.  A  man  owes  a  debt  to  be  paid  in  4  equal  installments  at  4.  D, 
12,  and  20  months,  respectively;  discount  being  allowed  at  o  ^. 
he  finds  that  $750  ready  monev  will  pav  the  debt ;  how  much  did  he 
owe?  *  '  ^ns.  $784.74 -r. 

97.  D's  money  was  to  E's  as  2  to  3  ;  when  D  had  spent  $40,  and 
E  had  spent  40  9^  more  than  D,  D's  money,  minus  $20,  was  to  E's 
money,  plus  $2,  as  4  to  9.     How  much  had  each  at  first? 

^ns.  D,  $108:  E,  $IG2. 
93.  What  is  the  cost  of  a  90  davs'  bill  on  Montreal,   to  the  amount 
of  $1000,  at  I  %  premium,  and  int.  offat  6%?  Ans.  $990.75. 

99.  Three  men  engaged  in  the  lumber  trade;  A  furnished  $40u0, 
and  B  $G000  ;  they  gamed  $1680,  of  which  C's  share  was  $840.  lie- 
quired  C's  stock  and  A's  and  B's  sain. 

.4ns.  C's  stock,  $10000  ;  A's  gain,  $.336  ;  B'.s  $504. 
Y<     100.  A  man  having  lost  |  of  his -money,  found  he  had  remaining 
only  $672  ;  how  much  had  he  at  first  ?  Ans.  $1 7i)2. 

101.  A  speculator  invested  a  certain  amount  in  railroad  stock-,  by 
selling  these  stocks  at  a  deteriorated  price  he  lost  '|  of  his  investment ; 
by  investing  the  remainder  he  cleared  $240,  and  afierward  lost'l  of  the 
money  he  had  remaining,  which  left  him  possessed  of  $480  :  hmv 
much  did  he  invest  ?  Ans.  $3G00. 

102.  Bought  a  certain  number  of  horses  for  $2600  ;  had  1  bought 

8  more  at  $10  less  each,  all  would  have  cost$3560  ;  how  manv  hor.-es    A 
did  I  buy?  Ajis.  20. 

103.  Louis  can  do  a  piece  of  work  in  8  days,  and  John  in  12  days  ; 
in  how  many  days  can  both  do  it?  Ans.  4i  days. 

104.  A  grocer  bought  11  bushels  of  chestnuts  at  $3  a  bushel,  at)  i  j^ 
retailed  thera  at  3  cents  a  half  pint.  What  per  cent,  profit  was  his '^ 
gain  ?  Ajis.  28  %. 

105.  The  head  of  a  fish  is  12  inches  long,  the  tail  is  as  long  as  the 
head  +  ^  of  the  body,  and  the  body  is  as  long  as  the  head  ami  tail    ■ 
together;  what  is  the  length  of  the  fish?  Ans.  96  inciies. 

106.  A  consignor  sends  500  barrels  of  flour  to  a  commission  mer- 
chant, with  instructions  to  sell  it  and  remit  the  net  proceeds  by  drair. 
The  consignee  pays  $120.40  for  freight  and  expenses,  sells  the  flour  at 
$8.40  per  bbl.,  charges  2^%  commission,  and  pays  |  %  premium  iWr 
draft;  how  much  does  the  consignor  receive?       /Ins. $3959.75. 

107.  How  many  horses  could  be  kept  on  25  acres  of  land,   if  f 
every  3  horses  there  is  of  the  25  acres,  1  acre  of  plowed  land,  and  t'.r' 
every  2  horses,  1  acre  of  pasture?  Ans.  30  horses. 

108.  Purchased  240  bushels  of  oats  at  the  rate  of  18  bushels  f  >r 
$22.50,  and  sold  it  at  the  rate  of  22^  bu.  for  $33| ;  how  much  did  I 
gain  on  the  whole?  Ans.  §60. 

109.  I  paid  £93  15  0,  at  the  rate  of  2^96,  for  insurance  on  a  shoe 
factory;  for  what  amount  was  the  policy  given? 

110.  Exchanged- 75  railroad  bonds  of  $500  each,  at  36  %  below  par, 
for  bank  stock  at  5  %  premium,  how  many  shares  of  $100  each  di  i 
I  receive?  ^ns.  228|. 

111.  Invested  £858  in  Government  bonds  at  106  %,  paying  1^  ^ 
brokerage,  and  afterward  sold  the  stock  at  12  96  premium,  brokerage 
1  a  %'    What  was  my  gain  ?  Ans.  £26. 
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112.  The  longitude  of  Paris  is  2°  20'  22"  E.,  and  of  Cun-tan^ 
rople,  8°  59'  E.  When  it  is  1  A.  M.  at  the  latter  place,  what  time 
is  it  at  the  former?  Ans.  33  min.  25^  sec.  past  midnight. 

113.  Having  placed  a  bill  of  $775  in  the  hands  of  a  collector,  who 
succeeded  in  obtaining  15%  of  it,  and  charged  8%  commission,  how 
much  did  I  receive? 

114.  Suppose  that  the  earnings  of  the  Grand  Trunk  R.  R.  for 
December  1870  were  $472240,  which  was  an  increase  of  11|96  over 
the  earnings  for  the  same  month  in  1869.  How  much  was  the  in- 
crease? Ans.  $4.7224:. 

115.  In  a  cask  containing  brandy  and  water,  |  of  the  whole  +  3 
gal.  is  brandy,  and  ^  of  the  whole  +2 gal.  is  water;  required  the 
number  of  gal.  of  each.  Ans.  43  gal.  brandy,  17  gal.  water. 

116.  Harael,  Perry,  Lane,  and  Garneau  are  partners;  Hamel  take 
I  of  the  gains  or  losses;  Perry  ^,  Lane  ^-,  and  Garneau  thereniaimier. 
At  the  close  of  the  year,  the  resources  oflhe  firm  are  :  Cash  $  1 03 1 2.50, 
Merchandise  $13447.50,  Bonds  and  Mortgages  $11470,  Bank  Stock 
$4500 ;  Hamel  has  drawn  from  the  business  $900,  Perry  $525,  and 
Lane  $285  ;  the  liabilities  are  :  Notes  outstanding  $5460  ;  Balance  in 
favor  of  Ross  &  Co.,  $1120;  Balance  in  favor  of  J.  L.  Murphv. 
$3967.50:  Hamel  invested  $9547.50,  Perry  $7905,  Lane  $6270,  and 
Garneau  $3480.  What  is  each  partner's  interest  in  the  business  at 
the  close  of  the  year?  Ans.  Hamel,  $9877.50  ;  Perry,  $8302.50  ; 
Lane,  $6723;  Garneau,  $4279.50.  i 

117.  What  is  the  ditt'erence  in  cost  between  a  draft  on  Toronto  c. 
$17302.80,  at  1^%  premium,  and  one  on  St.  John,  N.  B.,  for  the 
same  amount,  at  A  %  discount?  Ans.  $;)02.S0. 

118.  A  mechanic  received  $3.75  a  day  for  his  labor,  and  paid$l.25 
a  day  for  his  board;  at  the  expiration  of  100  days  he  had  saved $200  ; 
how  many  days  did  he  work  ?  Ans.  86|   days. 

119.  For  two  successive  years,  a  merchant  annually  contributed 
$100  for  charitable  purposes,  and  added  yearly  to  that  part  of  his  cap- 
ital not  thus  expended,  a  sum  equal  to  its  half;  at  the  end  of  the  sec- 
ond year  his  capital  was  doubled.  Required  his  capital.  Ans.  $1500. 

120.  A  merchant  in  Halifax  purchased  350  bales  of  cotton,  each 
containing  450  pounds,  at  $.80  a  lb.,  and  shipped  them  to  Liverpool  at 
a  cost  of  16  %  for  freight  and  duties.  How  much  in  Canada  currency 
did  he  gain  by  selling  them  at  2s.  lOd.  sterlingperlb.,  rate  of  exchange 
171%?  Ans.  $23415. 

121.  A  piece  of  merino  cost  $.80  per  yard  ;  at  what  price  shall  it  be 
marked,  that  the  merchant  may  sell  it  at  10  %  less  than  the  marked 
price,  and  still  make  20%  profit?  Ans.  $I.06|. 

122.  A  merchant  in  Quebec  gave  $2000  for  a  bill  of  exchange  of 
£400  to  remit  to  London  ;  what  was  the  rate  in  favor  of  England  ? 

123.  What  yearly  debt  can  be  discharged  by  monthly  payments, 
the  first  being  $2,  the  second  $6,  and  the  third  $18,  and  so  on,  ia 
geometrical  progression  ?  Ans.  $531440. 

124.  A  farmer  sold  one  hog,  weighing  250  lb.,  at  4  cts.  per  lb. ;  a 
eecond,  weighing  3001b.,  at  4^  cts.;  and  a  third,  weighing 369  ib.,  at 
6  cts. }  what  was  the  average  price  per  lb.  lor  the  whole  ?  A.  4§^|  cts. 
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125.  John's  age  is  4  times  Mary's,  but  in  12  years  John's  age  will 
be  only  2^  times  Mary's;  required  the  age  of  each. 

Ans.  Mary's  age  is  12yr.  ;  John's  is  48. 

126.  A  company  of  50  men  drank  wine  at  2s.  6d.  per  bottle,  to  the 
amount  of  £10.  How  many  men  at  the  same  rate  will  £18  worth  of 
wine  supply,  when  wine  is  worth  2s.  3d.  per  bottle?  Ans.  100  men. 

127.  The  sales  of  a  clothing  house  amount  to  $100000  a  year; 
\  of  the  sales  are  made  at  a  profit  of  25  %,  ^%  at  a  profit  of  20  %, 
and  the  remainder  at  a  loss  of  4  %.  Required  the  cost  of  the 
goods.  Ans.  S88750. 

128.  A  merchant  in  Toronto  purchased  a  draft  on  Quebec  fjr 
$2660,  drawn  at  60  days,  paying  S2570.89.  What  was  the  course  of 
exchange?  ^ws.  2^^  disct. 

129.  A  man  gave  ^  of  his  estate  to  his  wife,  i  of  the  remainder  to 
his  oldest  son,  \  of  the  residue  to  his  oldest  daughter,  and  ^  of 
what  then  remained,  which  was  $1500j  was  to  be  equally  di^t^buted 
among  his  other  children,  who  received  SI 50  each  ;  required  the  num- 
ber of  his  children,  and  the  value  of  his  estate. 

Ans.  12  children;  $10000. 

130.  A  merchant  by  selhng  a  lot  of  goods  for  $438.   loses   10^;  v/ 
how  much  should  the  goods  have  been  sold  for.  to  gain  12}^%  ? 

131.  An  agent  received  $65  for  collecting  a  debt  of  $1300.     What     y/ 
was  the  rate  of  his  commission  ?  ^ 

132.  A  merchant  marked  a  piece  of  goods  25  %  above  the  cost,  but 
its  season  passing,  he  determined  to  sell  it  20%  below  the  marked 
price,  supposing  he  should  make  5%.     Did  he  make  or  lose? 

133.  A  man  can  sell  his  farm  for  ^4000  cash,   or  for  $5000,  pay- 
able in  2  years.     If  he  accept  the  last  ofter,  and  received  instead  its  j^ 
present  worth,  at  10  %  discount;  how  much  more  would  he  receive  ^ 
than  by  the  former  ?  '  ilns.  $166.66'!. 

134.  A  laborer  worked  3  months,  25  days  each  month,  10  hours 
each  day,  for  $.08  an  hour,  and  received  in  payment  2  loads  of  grain, 
each  containing  15  bags  of  2^  bushels  each.  What  was  the  price  of 
the  grain  per  bushel  ?  Ans.  $0.80. 

135.  Sold  goods  to  the  amount  $348.25,  taking  in  payment,  April 
6,  a  promissory  note  for  sixty  days,  which  I  indorsed  and  had  dis- 
counted at  the  bank,  April  20,  at  7  % ;  how  much  cash  did  I  re- 
ceive? ylns.  $344.03  f . 

136.  Suppose  bank  stock  is  purchased  at  28  %  premium,  and  the 
bank  declares  a  dividend  of  9  ^  per  share,  what  %  is  that  on  the  cost 
price  of  the  stock  ?  Ans.  7^^  %. 

137.  A  person,  wishing  to  buy  wheat  with  the  proceeds  of  cotton, 
sends  to  his  agent  32  bales,  each  weighing  380  lb.  The  agent  sells 
the  cotton  at  26  cts.  per  lb.,  for  which  he  charges  2^%  commission; 
pays  for  freight  and  charges,  $34.60 ;  and  expends  the  remainder, 
less  his  commissions  for  selling  and  buying,  in  wheat  at  85  cts.  per 
bushel,  for  which  he  charges  li%  commission;  how  much  wheat  is 
obtained  through  this  factor?  Ans.  3542  +  bu. 

138.  A  pole  63  feet  long,  in  falling,  was  broken  into  two  pieces; 

the  shorter  piece  being  |  of  the  longer;  what  is  the  length  of  each  \/ 
piece?  Ans.  18  and  45  ft. 
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139.  A  farmer  had  a  dairy  of  48  cows,  each  furnishing  18  qt.  of 
milk  a  day,  from  which  he  made  40  tubs  of  butter  of  60  lb.  each  in 
30  days.  He  made  a  contract  to  deliver  100  tubs  of  96  pounds  each 
in  80  days.  How  many  cows  must  he  add  to  his  dairy  provided  each 
additional  cow  furnish  4  gallons  of  milk  daily  ?  Ans.  27, 

140.  In  what  time  will  $3045.20  gain  $190.32^  if  the  gain  of 
$2494.75  for  1  yr.  13  da.,  is  $258.48,  and  what  is  the  rate  per  an- 
num? Ans.  7  mo.  15da. ;  rate  10  9^. 

141.  Andrews,  Baker,  and  Childs  entered  into  partnership.  Andrews 
put  in  £3000,  Baker  £2000,  and  Childs  £1750.  At  the  end  of  the 
first  year  Andrews  drew  out  £500,  Baker  £250,  and  Childs  put  in 
£750.  At  the  close  of  the  second  year,  Andrews  and  Baker  each 
drew  out  £250,  and  Childs  put  in  £500  more.  At  the  end  of  the 
third  year  they  dissolved  partnership,  and  found  that  their  joint  prop- 
erty was  £7125.  What  was  each  partner's  share?  Ans.  Andrews', 
£2393  10  4-4;  Baker's,  £1597  4  5^;  Childs',  £3134  5  2f. 

142.  If  I  buy  50  shares  Grand  Trunk  railroad  stock  at  141  %,  and 
50  shares  Canada  Central  railroad  &tock  at  139  %,  the  former  paying 
a  semi-annual  dividend  of  4^i(j  %,  the  latter  of  5  ^  |  what  rate  of  in- 
terest shall  I  realize  on  my  investment?  Ans.  6^  %• 

143.  What  is  the  cost  of  a  bill  on  London  for  £800  17  6  sterling, 
when  the  rate  of  exchange  is  9|  %  premium  ? 

144.  J.  Sheridan  bought  of  L.  H.  Miles  &  Co.,  the  following  bills 
of  goods;  Nov.  1,  1870,  a  bill  of  $750,  on  6  mo.  credit;  Dec.  15, 
1870,  a  bill  of  $300,  on  5  mo. ;  Jan.  1,  1871,  a  bill  of  $425,  on  4  mo.; 
Feb.  5,  1871,  a  bill  of  $275,  on  2  mo.  What  sum  would  settle  the 
account.  May  29,  1871,  interest  at  7  96?  Ans.  $1760.10. 

145.  When  exchange  on  England  is  at  10  cj^  premium,  and  freight 
at  Is.  3d.  sterling  per  Winchester  bushel,  how  much  can  be  paid  in 
Montreal  for  wheat  per  bushel,  in  answering  an  order  from  London 
limited  to  £3  10  per  Imperial  quarter? 

146.  The  duty  on  an  invoice  of  300  dozen  London  porter,  at  30  %, 
was  $190,512  ;  breakage,  2  %.  Required  the  invoiced  price  per 
dozen.  ^  Ans.  $2.16. 

147.  Three  merchants  have  an  interest  in  a  steam  vessel;  A  puts 
in  $960  for  6  months;  B,  a  sum  unknown,  for  12  months;  C,  $640 
for  a  time  not  known  when  the  accounts  were  settled ;  A  received 
$1200  for  his  share,  stock  and  profit ;  B,  $2400  for  his,  and  C,  $1040 
for  his.     What  was  B's  stock,  and  C's  time? 

Ans.  B's  stock,  $1600  ;  C's  time,  15  mo. 

148.  Merrill,  Wells  and  Roche  were  partners  in  the  grain  business  ; 
Merrill  had  invested  ^,  Wells  |,  and  Roche  -^^  of  the  capital.  They 
were  to  share  equally  the  gains  or  losses.  The  business  not  being 
successful,  the  partnership  was  dissolved  at  the  close  of  the  year, 
when  the  resources  of  the  firm  were  found  to  be:  Cash,  $1785  ;  bar- 
ley on  hand,  $2500;  corn,  $1752;  rye,  $350;  oats,  $1650;  wheat, 
$5000.  The  liabilities  were  :  Notes  outstanding,  $1562  ;  they  owed 
S.  Myler,  $1200,  and  P.  Riley,  $1875.  The  net  losses  were  $750. 
What  was  the  net  capital  of  the  firm  at  commencing,  and  what  was 
each  partner's  net  capital  ? 
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ACCOUNTS  OF  STORAGE. 

401.  Storage  is  the  price  charged  for  the  safe  keeping  of 
goods  in  a  store  or  warehouse. 

There  is  no  uniform  method  of  computing  storage.  The 
Chambers  of  Commerce  of  the  different  cities,  adopt  such  rules 
and  rates  for  storage  as  they  deem  e(|uitable.  The  charges  for 
storage  are  usually,  however,  a  certain  rate  per  month  for  each 
box,  bale,  cask,  etc. 

Notes. — 1.  When  goods  are  withdrawn  before  the  c'oseof  ibe  rfioiith,  no  deduc- 
tion is  made,  but  storage  is  charged  for  the  full  month.  After  the  tirst  mouth, 
for  a  part  of  a  month  less  than  one  half,  charg^i  is  made  f  r  a  month.  In  som^o' 
cities,  all  fractional  parts  of  a  month  are  considered  full  months. 

2.  If,  however,  goods  are  received  and  sold  on  account,  as  in  the  commission 
business,  or  are  received  and  delivered  at  the  place  of  the  consignor,  an  account 
is  kept,  showing  the  date  and  number  of  boxes,  etc.,  received,  and  the  date  and 
number  sold  or  delivered.  In  computing  the  storage  on  such  an  account  it  is 
customary  to  average  the  time,  and  charge  a  certain  rate  per  month  of  30  days. 
If  there  is  a  fractional  part  of  a  barrel,  etc.,  in  the  average,  it  is  treated  as  in  the 
ca^e  of  parts  of  months  above. 

.  Ej;.  What  will  be  the  cost  for  the  storage  of  flour  at  6  cents  per 
barrel,  which  was  received  and  delivered  as  follows  :  Received  Mav  1, 
1871,  1000  barrels;  May  26,  2000  barrels.  Delivered  May  16,  oOO 
barrels;  June  1,  1000  barrels;  June  12,  1H)0  bbl. ;  July  2,  400  bbl. 

OPERATION.  Analtsts.  —  The   stora..;e   of 


1871.  bbl.        da.  prod 


1000  bbl.  for  16  da.,  +  SCO  bbl. 
for  10  da.,  -f  2500  bbl.  for  5  da. 


May    1,  Rec.      1000  x   15  =  15000  -f  1500  bbl.  for  11  da.,  -f  400 

*'     16,  Deliv.     500  bbl.  for  20  da.,  is  the  same  as 

the  stora-e  of  57000  bbl.  for  1  da., 
or  UOO  bbi.  for  a  month  ofoO 


Bal.       50t)  X  10  =     5000 


''     26,  Rec.      2000  ^iavs.     And  the  storage  of  lyoO 

Bal.      2500   X     5=12500  bli.  at6  cts.  each  :=  .'JJIU,  ^»t*. 

June  1,  Deliv.  1000 

Bal.     1500  X   11  =  16500 
''   12,  Deliv.  1100 

Bal.  400  X  20  =  8000 
July  2,  Deliv.  400  3!0  )  570U|0 
Chargeable  for  1  month,  1000 

1900  bbl.  X  .06  =  $114,  cost  of  storage. 

492.  Rule. —  Commencing  iciih  the  first  date  and  ending 
jcith  the  last,  multiply  the  number  of  barrels,  or  other  articlrs 
in  store,  from  each  date  to  the  one  2iEXT  foUowing  it,  by  the  number 
of  days  between  these  dates.  Divide  the  sum  of  the  several  prod- 
ucts by  30,  and  the  quotient  loill  be  the  number  of  articles  stored 
for  one  month,  and  this  number  muliiplied  by  the  rate  of  storage.- 
for  each  article  will  give  the  amount  of  storage  charged. 
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EXAMPLES   FOR   PRACTICE. 

1.  What  will  be  the  cost  of  storing  salt  at  2  ets.  per  barrel,  received 
and  delivered  as  follows:  June  6,  1871.  120  bbl. ;  June  16,  140  bbl. ; 
June  26,  600  bbl.;  Julv  5,  300  bbl. ;  July  15,  180  bbl.;  July  20, 
160  bbl.     All  delivered  Aug.  1.  Ans.$2\.U. 

2.  What  will  be  the  storage  of  flour  at  5  cents  per  bbl.  per  month, 
received  and  delivered  as  follows? 

Received  July  1,  1871,  400  bbl.;  Julv  15,  350  bbl.;  July  26,  450 
bbl.  Delivered,  July  12,  200  bbl.;  July  20,  400  bbl.  ;  Aug.  1,  200 
bbl.  ;  and  Aug.  8,  400  bbl.  Ans.  $25.10. 

3.  Received,  and  delivered,  on  account  of  James  O'Neil,  sundry 
bales  of  cotton,  as  follows:  Received,  May  1,  1871,  1848  bales;  Mav 
.16,  96  bales;  June  1,   240   bales.     Delivered,   June  12,  800   bales'; 

July  1,  480  bales;  Aug.  3,  320  bales;  Aug.  10,  2.30  bales.  Required 
the  number  of  bales  remaining  in  store  on  September  1,  and  the  cost 
of  storage  up  to  that  date,  at  the  rate  of  5  cents  a  bale  per  month. 

Ans.  In  store,  334;  cost,  ^240.75. 

4.  Received,  July  3,  1871,  256  casks  of  wine,  on  storage,  and  on 
July  15,  381  more  were  added;  July  18,  delivered  261,  and  July  26, 
312  casks;  July  30,  received  321  casks,  and  Aug.  8,  163  casks; 
delivered,  Aug.  16,  208  casks,  Aug.  18,  103  casks,  and  Aug.  19,  115 
casks;  received,  Sept.  1,  320  casks,  Sept.  2,  106  casks,  Sept.  7,  342 
casks;  delivered,  Sept.  12,  250  casks,  Sept.  18,  321  casks,  Sept.  21, 
133  casks,  and  the  balance,  Sept.  27.  What  was  the  cost  for  the  stor- 
age of  the  above,  the  charge  being  6  cejits  per  cask  monthly? 


GENERAL  AVERAGE. 
4d3.  General  Average  is  the  process  of  computing  the  loss 

to  be  sustained  by  the  owners  of  the  ship,  cargo,  and  freijrht. 
respectively, — when,  owing  to  common  peril  at  sea,  any  portion 
of  the  property  has  been  damaged  or  destroyed  for  the  common 
safety. 

4I>4.  JetSOn  is  tlie  portion  of  the  cargo  or  of  the  equipment 
of  the  vessel  thrown  overboard. 

41^5.  The  Contributory  Interests  are  the  three  kinds  0! 
property  which  are  taxed  to  cover  the  loss.  These  are,  1st.  the 
vessel,  at  its  value  before  the  loss  ;  2nd.  the  cargo,  including  the 
part  sacrificed  ;  3rd.  the  freight,  less  J  as  an  allowance  for 
seamen's  wages. 

4S^O.  The  loss  which  is  subject  to  general  average  includes. 
1st.  Jetson;  2nd.  Repairs  to  the  vessel;  3rd.  Expense  of  de- 
tention to  which  the  vessel  is  subject  in  port. 

Notes. — 1.  The  goods,  whether  saved,  injured,  or  destroyed,  are  estimated  at 
their  value  at  the  port  of  destination,  except  when  the  adjustment  of  the  general 
average  ii-  u...    .  at  the  port  of  lading. 
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2.  On!}'  §  of  the  cost  of  repairs  to  the  vessel  is  allowed,  as  it  is  assumed  that 
the  new  work  and  material  are  worth  i  more  than  the  old. 

Ex.  The  ship  "  Armeda  ",  on  a  voyage  from  Calcutta  to  Quebec 
with  a  cargo  of  silk,  teas,  etc.,  valued  at  $59215,  sprung  a  leak  in  a 
gale,  and  the  captain  was  compelled  to  throw  overboard  a  portion  of 
her  cargo  valued  at  $6375  to  save  the  vessel  and  the  remainder  of  the 
cargo.  The  vessel  was  valued  at  $75000 ;  the  freight  was  $9600 : 
and  of  the  value  of  the  cargo  $17560  belonged  to  P.  N.  Garneau, 
$11600  to  J.  Benson  &  Co.,1?S500  to  Ross  &  Timms,  and  the  remain- 
ing §21555  to  Murphy  &  Field.  Of  the  cargo  thrown  overboard  $2150 
I'elonged  to  P.  N.  Garneau,  $1560  to  J.  Benson  &  Co.,  §895  to  Ko>s 
and  Timms,  and  $1770  to  Murphy  and  Field.  The  necessary  repairs 
of  the  vessel  were  made  at  Good  tfope,  costing  S750  ;  and  the  expense^? 
of  the  detention  at  that  port  were  §155.75.  How  should  the  loss  be 
distributed  among  the  owners  of  tlie  several  contributory  interests? 


OPERATIOX. 


LOSSES. 

Jctson.    $6H75.00 

I  cost  of  repairs. 500.00 

Cost  of  detention 155.75 


CONTRIBUTORY    INTEfitSTS. 

Vessel. $  7o()n0.0n 

Cargo 59215.00 

'4  freinht G40(>.0ii 


Total. $140615.00 


'•   freight. 

''   P.  N.  Garneau. 

"   J.  Ben.-^on  &  Co. 

'*   Ross  &  Timms. 

''   Murphy  &  Field. 

Total .$7080.75 

$7030.75  -H-  $140615  =  .05,  rate  per  cent,  of  los 
$75000  X    .05  =  $3750.00,  amount  payable  by  vessel. 
bi'lVo   X   .05  -.     2960.75,  ''  *  <'       «   cariro. 

6400   X   .05  =       320.00,         '^  "       <'  freight. 

Total  contribution  $7030.75,  to  be  distributed  as  follows: 

$75000  X  .05  =  $3750.00,  amount  payable  bv  vessel. 

6400  X  .05  =   320.00, 

17560  X  .05  =   87S.00, 

11600  X  .05  =   5S0.00, 

8500  X  .05  =   425.00, 

21555  X  .05  =  1077.75, 

From  the  amount  payable  by  the  vessel  must  be  deducted  $500  4- 

$155.75  =  $655.75,  the  cost  of  repairs,    less  \,  and  the  expenses  of 

detention.     Hence,  the  net  amotinl  that  the  vessel  must  contribute  to 

tiie  general  loss  is  $3750  —  $655.75  =  $3094.25.     So  each  of  the 

other  owners  of  contributory  ititerests  must  have  his  loss  deducted 

from  the  amount  of  his  payment.     Hence, 

balance  pavable  bv  vessel. 
"  '  ''       '*  freight. 

''  "      to  P.  N.  Garneau. 

''  "       ''J.  Benson  &  Co. 

n  u       u  R^g  ^  Timms. 

u  u       a  I^arphy  &  Field. 

From  the  analysis  of  this  example  we  deduce  the 


$3750  — 

$655.75  =  $3094.25, 

320 

320.00, 

2150  — 

878.00  =     1272.00, 

1560  — - 

580.00  =       980.00, 

895  — 

425.00  =       470.00, 

1770  — 

1077.75  =-      692.25, 
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49T.  Rule. — I.  Divide  the  entire  Joss  hi/  the  sum  of  the 
contrihutory  interests  ;  the  quotient  will  he  the  loss  per  cent. 

II.  Multiply  each  contributory  interest  hy  the  loss  per  cent.  ; 
the  product  will  he  the  amount  of  its  contribution  to  the  general 
loss. 

III.  The  differenee  between  the  loss  of  each  contributory  interest 
and  the  amount  of  its  contribution  will  he  the  balance  to  be  paid 
by  it  if  its  contribution  exceeds  its  loss,  and  the  amount  to  be  re- 
ceived by  it  if  its  loss  exceeds  its  contribution. 

EXAMPLES   rOR  PRACTICE. 

1.  The  ship  Nestor,  in  her  passage  from  Antwerp  to  Qiiet.ec,  was 
crippled  in  a  storm,  in  consequence  of  which  the  captain  had  $4-^00 
worth  of  the  cargo  thrown  overboard,  and  put  into  port  for  the  neces- 
sary repairs,  which  cost  $1260.  The  charges  for  board  of  seamen, 
pilotage,  and  dockage,  amounted  to  $170. 4U.  The  contributory  inte- 
refts  were:  vessel,  $87800;  gross  amount  of  freight  $4992;  careo 
shipped  by  S.  Keller  &  Co.,  $2574;  bv  Shiller  &  Morse,  $1752;  bv 
Krauss  &  Herr,  $1152;  by  Lebrun  &  Co.,  $804;  and  by  Ross  & 
Daller,  $1200.  In  adjusting  the  general  average  in  Quebec,  the  de- 
duction made  from  the  gross  amount  of  freight  on  account  of  seamen's 
vva-J-es  w^as  one  third.    Required  the  several  shares  of  the  general  loss. 

2.  A  vessel  valued  at  $35000,  having  been  disabled  in  a  storm,  en- 
tered port,  and  was  refitted  at  an  expense  of  $337.50  for  repairs,  and 
$150  for  board  of  seamen,  pilotage,  and  dockage.  Of  the  cargo,  va- 
lued at  $6250,  $3000  belonged  to  A,  $2312.50  to  B,  and  $937.50'  to  C  ; 
and  the  amount  sacrificed  for  the  ship's  safety  was  $1750  of  A's  pro- 
perty, and  $212.50  ofB's;  the  gross  charges  for  freight  were  $1875. 
Required  the  balance,  payable  or  receivable,  by  each  of  the  parties, 
the  loss  being  apportioned  by  general  average. 

J       (  $1618.75  payable  bv  ship  owners;  $1585,  receivable  bv  A  ; 
"^"^-^  $51.56^         ''  ''     C:  $85.31|       <'  '"'    B. 

AVERAGINa  OF  ACCOUNTS. 

498.  Averaging  of  Accounts  (also  called ''Equation  of 
Accounts,  "  and  "  Compound  Equation  of  Payments  ")  is  the  pro- 
cess of  finding  the  equated  time  for  the  payment  of  the  balance  of 
an  account  tliat  contains  both  debits  and  Credits. 

The  debit  and  credit  sides  of  an  account  being  respectively 
equivalent  to  the  sum  of  their  several  items,  due  at  the  equated 
time,  the  first  step  in  equating  accounts  is  to  find  the  time  when 
each  side  of  the  account  becomes  due. 

This  may  be  found  by  equating  each  side  of  the  account,  with- 
out any  reference  to  the  other,  commencing  either  at  the  first  or 
the  last  date  of  each,  or  by  using  the  first  or  last  date  of  the  ac- 
count as  a  common  starting-point  for  both  sides. 
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The  solution  of  the  following  example  will  sufficiently  illustrate 
these  two  methods  of  equating  the  debit  and  credit  sides  of  an 
account. 

In  the  following  solution  we  have  commenced  at  the  first  date 
and  discounted. 

Dr.        R.  Sceley  &  Co.  in  account  with  L.  N.  Thompson.        Cr. 


1S71 

Tiiv.e  of  credit. 

i     1871 

April  3 

To  Mdse. 

$220 

H  months. 

jJuly    1 

By  Cash 

$200 

00 

May     1 

u 

125 

5         '^ 

!oct.    .3 

<( 

150 

00 

'•     15 

ii 

200 

6         " 

j  Dec.  20 

li 

300 

00 

June  24 

11 

140 

8         " 

1 

July    1 

li 

190 

9         '» 

i 

Debits. 
Due, 
1871 

July    3,  $220   X  00  = 

Oct.     1,     125  X  90  =     11250 

Nov.  15,     200  X  135  =    "27000 

1872 

Feb.  24,     140  x  23G  =     33040 

April  1,     190  X  272  =    51680 


FIRiT   JJETnOD. 

Due, 


Credits. 


$875 


)    122970 


141  da. 
Debits  are  due  141  days  from 
July  3,  which  is  Nov.  21. 

The  above  account  thus  equated  will  stand  as  follows : 


1871 

Julv    1,  $200  X  00  = 

Oct'.     3,  150   X  94  =     14100 

Dec.  20,  300  x  172  =     51600 


S650 


)      05700 


101  da. 


Credits  are  due  101  days  trom 
July  1,  which  is  Oct.  10. 


Dr. 

Cr. 

Due,  Nov.  21,  1871,  $875 

• 

Due,  Oct.  10,  1871,  $650. 

Or  thus : 

Debits. 

Credits. 

Due. 

Due, 

1871       ' 

1871 

July    3,  $220  X       2  = 

440 

July    1,  $200  X     00  = 

Oct.    1,    125  X     92  = 

11500 

Oct.     3,    150  X     94  =  14100 

Nov.  15,    200  X   137  = 

27400 

Dec.  20,    300  x   172  =  51600 

1872 

• 

Feb.  24,    140  x  238  = 

33320 

$650                )    65700 

April  1,    190  X  274  = 

52060 

101  da. 

$875                ) 

124720 

143  da. 

Credits  due  101  davs  from  July 

Debits  due  143  davs  from  Jub' 

1,  which  is  Oct.  10. 

1.  which  is  Nov.  21. 
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The  account  thus  equated  stands  as  before  : 

Dr.  Cr. 

Due,  Nov.  21,  $875.  |  Due,  Oct.  10,  f650. 

.  Note.— In  the  above  operation,  we  start  from  the  earliest  date  upon  which 
any  item  of  either  side  of  the  account  becomes  due. 

The  next  step  is  to  find  when  the  balance  of  the  account,  as  thus 
equated,  becomes  due. 

Debits,         1875 
Cre<iit9,         650 

Balance,  $225 
Diflference  in  time  42  days. 

Or  thus,  by  Discount : 
$'6.50 


(650  X  42)  -f-  225  =121  days. 


:^.25,  dis.  for  .'^0  davs.       $4.55  -^  .0375  (dis.  of  $225  for  I  da.) 
1.30,  ''     "    12  ''       =  121  days. 


$4.55,  "  <'  42  days. 

Tlie  balance  is  due  121  days  from  Nov.  21,  1871,  which  is  March 
22,  1872. 

ExPLANATioy. — Assume  the  account  settled  Nov.  21,  the  latest  date.  Tho 
credit  side  of  the  account  has  been  due  from  Oct.  10  to  Nov.  21,  or  42  days. 
Nov.  21,  the  credit  side,  is  equal  to  $650,  and  the  interest  of  the  same  42  day.?. 
That  the  debit  side  of  the  account  may  be  increased  by  an  equal  amount  of 
interest,  it  is  evident  that  the  balance  of  the  account  must  remain  unpaid  121 
days,  or  the  121  days  must  be  Gounted  fonocvd  from  Nov.  21.     Or  thus- : 

The  above  account  may  be  stated  as  follows  :  Oct.  10,  1871,  L.  N.  Thompson 
raid  H.  Seeley  &  Co.  $650  ;  Nov.  21,  1871,  R.  Seeley  k  Co.  paid  L.  N.  Thompson 
$b7a.  Now,  since  R,  S.  &.  Co.  had  the  use  of  $650  for  42  days  L  N.  T.  is  enlitled 
to  the  use  of  $225  (the  balance)  until  its  interest  equals  the  interest  of  5?f^50  for 
42  days,  which  is  121  days.    121  days  from  Nov.  21,  1871,  is  March  21,  1872. 

PROOF. 

Dr.  Cr. 

$650.00 
Int.  to  March  21,  1872,  17.65 
Balance,  225.00 


Due,  Nov.  21,  $875.00 

Int.  to  March  21,  1872         17.65 


$892.65 


$892.65 


Suppose  the  debit  and  credit  side  of  the  above  account,   when 
equated,  to  stand  as  follows: 

Dr.  Cr. 

_  Due,  Nov,  21,  1871,  $650.    j  Due  Oct.  10,  1871,  $875.   . 


AVERAGING    OF    ACCOUNTS.  271 

What  is  the  equated  time  for  the  payment  of  the  balance  ? 
Credits,        $875  (875  x  42)  -f-  225  =  163  day^. 
Debits,           650  Balance  due  16.'>  davs  previous  to 
Nov.  21,  1871,  which  is  June  11,  Isjl. 

Balance,  $225 
Difference  in  time,  42  days. 

Explanation. — Suppose  the  account  settled  Nov.  21 .  The  credit  side  is  equal 
to  $875,  and  its  interest  from  Oct.  10,  to  Nov.  21,  or  42  days.  That  the  debit 
side  of  the  account  may  be  increased  by  an  equal  amount  of  interest,  the  balance 
of  the  account  must  be  regarded  as  due  163  davs  previous  to  Nov.  21,  or  June  11. 
Or  thtis: 

Oct.  10, 1871,  L.  N.  Thompson  paid  R.  Seeley  Sc  Co:  $875;  Nov.  21,  1871, 
R;  S.  &  Co.  paid  L.  N.  T  ^650.  Since  R.  S.  Sc  Co.  had  the  use  of  $875  for  42 
days,  L.  N.  T.  is  entitled  to  the  interest  of  $225  (the  balance)  tor  16.'}  days. 
Hence,  the  balance  must  be  regarded  as  due  163  days  previous  to  Nov.  21.  The 
simple  question  is  :  How  long  must  $225  be  on  interest  to  equal  the  interest  of 
$875  for  42  days. 

Note. — If  R.  Seeley  &  Co.  should  wish  to  give  their  note  for  the  balance,  it  is 
evident  the  note  must  be  dated  June  11,  1871. 

400.  Rule. — First  find  the  eqilated  time  for  each  side  of  the 

account  without  any  reference  to   the  other.     Then  rtmJtipJij   the 

side  of  the  account  which  falls  due  FIRST  hy  the  numher  of  days 

let  ween  the  dates  of  equated  time,  and  divide  the  product  by  the 

balance  of  the  account.     The  quotient  will  be  the  number  rf  days 

to  be  counted  FORWARD  from  the  latest  date  when  the  smaller 

side  of  the  account  falls  due  first;  and  BACKWARD   iche:i  the 

LARGER  sidefcdls  due  first. 

Note. — Some  authors  give  the  following  rut-b  : — Multiply  the  smaller  svte  of 
the  account  by  the  number  of  dnyii  beticeen  the  dates  of  equated  time,  and  divide 
the  product  by  the  bntnnee  of  the  account.  The  quotient  xoiil  be  the  time  fur  consi' 
deration.  From  tl,f  equated  date  of  the  larger  side,  count  FORWARD  xche^i  that  sid* 
becomes  due  last,  but  BiCK.ArARD  when  it  becomes  due  first. 

ANOTHER  METHOD. 

oOO.  The  equated  time  for  the  payment  of  the  balance  of  an 
account  may  be  found  directly  without  first  averaging  the  debit 
and  credit  items,  by  the  following  method  : 

Due, 
1871 
440 
11500 
27400 

83820 
52060 


Due, 

1871 

July  3,  $220  X 

2 

Oct.  1,  125  X 

92 

Nov.  1 5,  200  X 

137 

1«72 

Feb.  24,  140  x 

238 

April  1,  190  X 

274 

$875 

650 

124720 
65700 


$225         59020 


1871 

July 

1, 

$200 

X 

0 

= 

Oct. 

3, 

150 

X 

94 

.•=: 

14100 

Dec. 

20, 

300 

X 

172 

zz: 

51600 

$650         65700 


59020  ~  225  =  262. 

262  days  from  July  1,  1871,  is 
March  21,  1872. 
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ExPLAXATioN. — We  assume  July  1,  1871  (the  earliest  date  upon  which,  any 
item  becomes  due),  as  the  time  upon  which  all  the  items  of  the  account  become 
liue.  The  interest  of  the  debit  items,  from  this  assumed  date  of  maturity  to  the 
time  they  respectively  become  due,  equals  the  interest  of  $1  for  124720  days  ; 
the  interest  of  the  credit  items  equals  the  interest  of  %\  for  65700  days.  Hence, 
the  balance  of  interest  in  favor  of  the  debit  side  equals  the  interest  of  $1  for 
59020  days,  or  $225  for  -^\-^  of  59020  days  =  262  days.  Sir.ce  the  balance  of 
items  is  also  in  fav^r  of  the  debit  side,  it  is  evident  it  can  remain  unpaid  262  da. 
without  interest,  or  will  become  due  262  days  from  July  1,  1871,  which  is  March 
21,  1872.  If  the  balance  of  items  had  been  on  the  credit  side,  it  would  have  been 
due  262  days  ■previous  to  July  ],  1871. 

\     501.  Rule. — I.  Assume  the  earliest  date  vpon  which  any 

J' tern  of  the  account  hecomes  due  to  be  the  time  of  maturity  for  all 
he  items, 
II.  Multiply  each  item  hy  the  numher  of  days  intervening  le- 
^  ticeen  this  assumed  date  and  the  date  upon  lohich  it  hecomes  due. 
\and  find  the  sum  of  these  products  on  each  side  of  the  account. 
I  Then  divide  the  DIFFERENCE  hefween  the  sums  of  the  debit  and 
\</ edit  products  by  the  balance  of  the  account ;  the  quotient  will  be 
\^ie  time  for  conddtiallon, 

^^III.   When  the  difference  of  2^i'oducts  and  the  balance  of  th^ 
account  fall  on  the  same  side,  count  FORWARD;   when  on  opposit 

sides,  count  BACKWARD. 

Notes. — 1.  The  latest  date  may  be  used  as  a  starting-point. 
I.  In  finding  the  equated  time,  when  the  certs,  if  any,  are  less  than  50,  reject 
tl  em  J  wbcii  more,  adl  $1.    The  work  will  be  tufficienily  accurate. 

EXAMPLES   FOR  PRACTICfi. 

1.  J.  Mnri'hy  has  wiui  C.  Baval  an  account,  vvhicb,  when  each  side 
fs  equated,  stands  as  follows  : 

Dr.  Cr. 

Due,  Sept.  5,  $1542.  |  Due,  Sept.  24,  $129G. 

lYhat  is  the  equated  time  of  payment  for  the  lal.  ?      Ans.  May  28. 

2.  L.  N.  Carroll  l)as  with  Simrns  &  Norris  an  account,  the  debit 
;and  credit  sides  of  wnich,  wjjcn  equated,  are  as  follows  : 

Dr.  Cr. 

Due,  Feb.  8,  $650.  |  Due,  Feb.  12,  $2180. 

What  must  be  the  date  of  a  note  for  the  balance  ?       Ans.  Feb.  14. 

3.  What  is  the  equated  time  for  the  payment  of  the  balance  of  an 
account,  which,  when  the  two  sides  are  equaled,  stand?  as  follows  : 

Dr.  Cr. 

Due,  June  12,  $540.  |  Dae,  Aug  1,  $960. 

Ans.  Oct.  4. 
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4.  A.t  what  time  will  the  balance  of  the  following  account  commence 
drawing  interest? 

Cr. 

(  Due,  Nov.  25,  $1800. 

Ans.  July  22. 

.  What  is  the  balance  of  the  following  accouHt,  and  when  is  it  due  ? 
J)r.  John  Woodlet.  Cr. 


Dr. 

Due,  Oct.  20,  $2520. 


1871 
April  10 
May   20 
June  15 


To  Mdse.,  on  2  mo., 
''  Cash 
''  Md8e., 


$  450 

300 

1200 


1871 
April  25 
June  10 
Julv    20 


By  Cash 
"   Mdse. 


B615 
180 
540 


Ans.  Balance,  $615:  due  June  20,  1871. 

6,  At  what  time  did  the  balance  of  the  following  account  become 
due,  allowing  that  each  item  drew  interest  from  its  date  ? 


Dr.  C.  Ryan  in  acct.  with  N.  Miller  &  Co. 


Cr. 


1871 

1871 

F«b.     22 

To  Mdse. 

$  44 

70 

Feb.     4 

By  Mdse. 

$33 

50 

"        24 

38 

00 

May  16 

U            t< 

20 

00 

March  20 

12 

50 

June  14 

it        a 

76 

60 

''      23 

105 

00 

May       4 

94 

30 

June     21 

15 

00 

Ans.  25  days  back  of  April  1st.  =  March  7. 

7.  Required  the  balance  of  the  following  account,  and  when  it  is 
due. 


Dr. 


A.  E.  Roy  in  acct.  with  T.  Lyons  &  Co. 


Cr. 


1871 

1871 

March  14 

To  Mdse.  on  6  mo. 

$560 

June  10 

By  Mdse.  on  2  mo. 

$600 

April    20 

U           U           U        il 

650 

Aug.     5 

''  Cash 

400 

May     10 

"  Cash 

540 

Sept.  20 

<'  Mdse.  on  1  mo. 

3U0 

June    15 

i(      a 

350 

Nov.  20 

"  Cash 

300 

Due  208  days  prior  to  Nov.  20,  1871,  or  on  April  26,  1871. 

8.  What  is  the  equated  time  for  the  payment  of  the  balance  of  the 
following  account,  the  merchandise  items  having  a  credit  of  4  mo.  ? 
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Dr.  S.  Thomas  &  Son  in  acct.  with  R.  Hill. 


Cr. 


1871 

1872 

May    11 

To  Mdse. 

1680 

56 

Jan.  11 

By  Cash. 

$400 

00 

June  16 

272 

60 

"      29 

U           il 

352 

00 

July  1:5 

144 

20 

Feb.  n 

11        11 

80 

oo 

Aug.  23 

400 

00 

''      25 

a        11 

784 

0{> 

•'     30 

272 

32 

Sept.    9 

64 

00 

Ans.  808  days  back  of  Feb.  7,  1872,  or  on  Nov.  21,  1869. 
9.  What  is  the  balance  of  the  following  acct.,  and  when  is  it  due  ? 
Dr.  L.  Murphy  in  account  with  A.  Kelly.  Cr. 


1871 

1871 

— 

May      1 

To  Mdse. 

$218 

00 

May   25 

By  draft,  at  60  da. 

$200 

00 

June  12 

U            il 

274 

00 

June     6 

"  Cash 

325 

00 

Sept.  16 

"   Sundries 

156 

00 

Aug.  20 

''  draft,  at  30  da. 

100 

00 

Nov.  14 

''  Mdse. 

268 

00 

Oct!      3 

'*  Cash 

42 

00 

Ans.  Bah,  $249,  due  Sept.  22,  1871. 

10.  Suppose  the  following  account  was  settled  May  6,   1871,   by 
draft  on  time,  how  many  days'  credit  should  be  given  ? 


Dr. 


P.  Robinson  in  acct.  with  O'Neil  &  Co. 


Cr. 


1871 

1871 

Feb.       1 

To  Mdse. 

$  73 

44 

Feb.    10 

By  Caeh 

$197 

44 

March    1 

((         u 

96 

50 

''       21 

a        il 

51 

68 

April    17 

11       u 

144 

72 

April  23 

'<■  Sundries 

30 

34 

Mav       1 

l(       il 

196 

96 

Mav      6 

''  Mdse. 

17 

92 

Ans. 

19  days 

J. 

11.  When  shall  a  draft  for  the  settlement  of  the  following  account 
be  made  payable? 


Dr. 


S.  T.  Mitchell  in  acct.  with  R.  S.  Lee. 


Cr. 


1871 

1871 

June    1 

To  Mdse.  on  2  mo. 

$108 

72 

Sept.    1 

By  Cash 

$100 

July  14 

'<■       "     on  40  da. 

56 

90 

Oct.    15 

"  draft,  at  30  da. 

60 

Aug   16 

11       il 

191 

50 

Nov.  10 

a      il 

250 

Nov.  25 

"  Sundries 

52 

44 

"     20 

''  Cash 

300 

Ans.  Feb:  10,  1872. 


12.  When  shall  a  note  be  made  payable,  to  balance  the  following 
account  ? 


Dr. 
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C.  R.  Martel  ly  acct.  with  N.  Scott  &  Co.        Cr. 


1871 

i 

1871 

April  12 

To  Mdse.  on  3  ino. 

$265 

42  j 

July   14 

By  Cash 

$218 

00 

'^     20 

a        a        a      a 

lis 

24! 

"      25 

il      li 

160 

00 

'<■     30 

li        a        li      a 

369 

78  1 

Aug.    3 

il      11 

280 

oa 

May      5 

11           H           t(        il 

136 

72  i 

"     17 

11      11 

185 

00 

'•     16 

11         il          u       n 

96 

39  1 

Sept.  16 

11       a 

420 

00 

*•     29 

11        11        li      11 

268 

21 

'<     24 

U         li 

280 

00 

Ans.  Nov.  16,  1871. 

13.  A  merchant  owes  $1368,  payable  July  14,  and  $936,  payable 
Sept.  16.  If  he  pays  $1678,  July  2,  what  will  be  the  equated  time 
for  the  payment  of  the  balance?  Ans.  Nov.  19. 

14.  S.  Jordan  owes  G.   Peters.    1871,   Mav    1,    for  merchandise, 
1000;  May  15,  for  coal,  $800;  June  14,  for  horses,  $=600;  July  24, 

for  timber,  $200.  Peters  owes  Jordan,  1871,  March  7,  for  flour,  $'800  ; 
April  2,  for  sundries,  $400  ;  May  6,  tor  oats,  $600  ;  June  13,  for  two 
carriages,  $240.  Allowing  all  the  items  to  be  on  6  months'  credit, 
when  will  the  balance  of  the  acct.  become  due?  Ans.  April  27,  1872. 

15.  A  farmer  owes  $750,  due  June  10,  and  $1500,  due  Nov.  18, 
and  wishes  to  discharge  the  obligation  by  two  equal  payments,  made 
at  an  interval  of  40  days;  when  must  the  two  payments  be  made? 

16.  A  merchant  holds  3  notes,  the  first  for  $600,  due  March  10, 
tlie  second  for  $960,  due  June  10,  and  the  third  for  $720,  due  Aug.  10. 
He  wishes  to  exchange  them  for  two  others,  one  of  which  shall  be  for 
$1200,  payable  April  10  ;  what  shall  be  the  face  and  when  the  matu- 

;y  of  the  other?  Ans.  Face,  $1080  ;  maturity  Aug.  6. 


CASH 


BALANCE. 


502.  When  an  account  current  is  settled  hi/  cash,  it  is  not 
necessary  to  find  the  equated  time.  The  true  or  cash  balance  of 
an  account  at  a  particular  date  may  be  found  directly  as  follows  : 

Ej:.  1.  What  will  be  tlie  true  balance  of  the  following  account 
June  1,  1871,  the  time  of  settlement,  allowing  that  each  item  draws 
interest  from  its  date,  at  6  56  ? 


Dr. 


C.  Johnson  in  acct.  with  Andrews  &  Son. 


Cr. 


1871 

1871 

March    5 

To  Mdse. 

$160 

00 

March    7 

By  Cash 

$270 

00 

"      25 

440 

00 

"       28 

.{ 

200 

00 

April    11 

100 

00 

May       2 

u 

440 

00 

'^       19 

110 

00 

''        20 

ii 

720 

00 

May       1 

330 

00 

'*         4 

370 

00 

*'        21 

220 

00 
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OPERATION. 


Debits. 


Credits. 


Due, 


Days, 


March    5,  $  160 


=  "14080 


"      25,      440   X 

April    11,       100   X 

''       19,       110   X 

May        I,      330   x 

"          4,      370   X 

''        21,       220   X 

68  =  29920 
51  =    5100 
43  =    4730 
31  =  10230 
28  =  10360 
11  =     2420 

$1730 

Sum  of  debit  items, 
'*    "  credit  item?, 

6  )     76840 

^12.807 

$1730 
1630 

Due,  Days. 

March    7,  $  270  x  86  =  23220 

'*      28,      200   X   65  =  13000 

May         2,      440   x   30  =  13200 

'<        20,      720    X    12  =     8640 


$1630 


6  )  58060 


).677 


Interest  of  debit  items,    $12,807 
''         "  credit    "  9.677 


Balance  of  items,  $100  Balance  of  interest,  $3,130 

True  balance  June  I,  $100  +  $3.13  =  $103.13. 

ExPLAVATiOiV.  Since  each  item  of  the  debit  side  of  the  account  was  on  interest 
from  its  date  to  the  time  of  settlement,  the  total  interest  of  the  several  debit  items 
equals  the  interest  of  .$1  for  76840  days,  which,  at  6  % ,  gives  $12,807.  (The  int. 
of  $1  for  6  days  is  1  mill;  hence,  the  interest  of  $1  for  76840  days  is  found  by 
dividing  768i0  by  6,  and  pointing  off  three  decimal  places.)  The  total  interest 
of  the  several  credit  items  equals  the  interest  of  $1  for  58060  days,  which  is 
$9,677.  Now,  instead  of  increasing  each  side  of  the  account  by  its  interest,  and 
then  6nding  the  balance,  this  same  result  may  be  obtained  by  finding  separately 
the  balance  of  items  and  the  balance  of  interests.  If  the  two  balances  fall  en  the 
fame  side  of  the  account,  it  is  evident  the  true  balance  will  be  their  sum  ;  if,  on 
different  sides,  their  dijjerence. 


METHOD   BY   INTEREST. 


Due, 

Days.         Int. 

March  5,  $ 

160  for  88  =  $2,347 

"      25, 

440    '<  68  =    4.987 

April   11, 

100    ''  51  =      .850 

^.      19,' 

110    ''  43  =      .788 

May      1, 

330    "  31  =    1.705 

4, 

370    "  28  =    1.727 

"       21, 

220    "  11  =      .403 

Due,  Days,  Int. 

March   7,  $  270  for  86  =  $3,870 
''     28.      200 
2',      440 


May 


20,      720 
$1630 


''  65  =  2.16/ 
"  30  =  2.200 
"  12  =    1.440 


$9,677 


$1730'  $12,807 

Balance  of  items  =  $1730  —  $1630  =  $100. 

''        '<  interest  =  $12,807  —  $9,677  =  $3.13. 
True  balance,  $100  +  $3.13  =  $103.13. 

Note The  "  Method  by  interest "  will  generally  be  found  most  eonven'ent 

either  for  finding  the  equated  time  for  the  payment  of  the  balance  of  accounts,  or 
in  finding  the  cash  balance. 
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Tlie  above  account,  when  balanced  by  interest,   raay  be  presented 
as  follows : 

Dr.         C.  Johnson  in  acct.  with  Andrews  <&  Sox.         Cr. 


1^71    1                 :  Amount.  Da.|    Int.    i 

1  1871 

Amount. 

Da. 

Int. 

Mar.    6 jToMdse.i$  160.00 

88 

$  2.347 

Mar.  7 

By  Cash. 

$   270.00 

86 

$3,870 

"    25 

440.00 

68 

4.987 

"  28 

« 

200.00 

65 

2.167 

April  11 

lOO.CO 

51 

.850 

May  2 

« 

440.00 

30 

2.200 

«    19 

110.00 

43 

.788 

1   «'    20 

« 

720.00 

12 

1.440 

May     1 

SoO.OO 

31 

1.705 

June  1 

bal.  acc't. 

103.13 

4 

370.00 

28 

1.727 

$9,677 

«      21 

220.00 

11 

.403 

Juoe    1 

By  int. 

3.13 



$12,807 

$1733.13 

51733.13 

Errors  excepted. 


Quebec,  June  1,  1871. 


Andrews  &  Son. 


ANOTHER  31ET1I0D   BY   INTEREST. 


Dr.       GiBB  &  Hughes  in  acct.  current  with  J.  Hunter.      Cr 


1871 

1871 

:iar.  1 

To  bal.  of  all  acct. 

$100 

15 

Mar.  15 

By  Mdse  on  6  n)o. 

$160 

Oi 

•'    15 

"  Cash,  paid  draft 

40 

00 

jApr.    1 

''   Cash 

100 

00 

''    20 

'*  Mdse.  on  6  mo. 

180 

85  i,  June  1 

''  draft 

120 

00 

lAu.  10 

ISept.  1 

"  Mtlse.  on  2  mo. 

80 

00 

"  cash  paid  draft 

50 

00 

Required  the  cash  value  of  the  above  account,   Sept.  5,  1871,  int. 
at6%. 


OPERATION. 


Dr. 


Cr. 


Due. 

Da. 

Mar.  1 

''  15 
Sep.  20 

188 

174 

15 

Items.      Int. 


100.15  +  3.138 

40.00  +  1.160 

180.85  — .452 


Cash 
value. 

Due. 

Da. 

10.3.288 

41.160 

180.398 

April  1 
June  1 
Sept.  1 
"  15 
Oct.  10 

157 

90 

4 

10 

35 

324.846 

Items.      Int. 


lOO.eO  +  2.617 
120.00  +  1.920 

50.00+  .033 
160.00  — .267 

80.00  — .467 


Cash 
value. 


102.617 
121.920 

50.033 
159.733 

79.533 


513.836 


$513,836  —  $324,846  =  $188.99,  Ann, 


278 


CASH   BALANCE. 


«>03.  KuLE. — Maliiply  each  item  of  fJtf  account  hy  llie  numher 
of  days  intervening  hetween  the  date  on  which  it  hecomes  due  ai>d 
the  time  of  settlement.  Divide  the  sums  of  the  debit  and  credit 
products  respectively  hy  6  ;  the  quotient  will  he  the  interest  of  the 
tujo  sides  of  the  account,  at  6^,  expressed  in  mills.  Find  tl 
halance  of  items  and  also  the  halance  of  interests. 

When  the  two  halances  fall  on  the  same  side  of  the  account^  the 
cash  halance  icill  he   their  aVM ;  lohen  on  ojiposite   sides,   their 

DIFFERENCE.       Or, 

Find  the  interest  of  each  item  from  the  date  on  which  it  hecomes 
due,  to  the  time  of  settlement.  The  difference  hetween  the  sums  of 
interests  on  the  dehit  and  credit  .sides  of  the  account  will  he  the 

BALANCE   OP   INTEREST. 

When  the  halance  of  interest  falls  on  the  same  side  as  the 
h(dance  of  items,  the  cash  halance  will  he  their  SUM;  wheji  on 
<>pposite  sides,  their  DlFFERii>JCE.     Or, 

Find  the  numher  of  days  intervening  hetween  each  maturity  and 
ihe  day  of  settlement. 

Compute  the  interest  on  each  item  for  the  corresponding  intervd 
if  time  ;  add  the  interest  to  the  item  if  the  maturity  is  hefore  the 
ilay  of  settlement,  and  suhtract  it  from  the  item  if  the  maturity  is 
after  the  day  of  settlement ;  the  results  2odl  he  the  cash  values  of 
the  several  items. 

Add  each  column  of  cash  values,  and  the  difference  of  the 
dmounts  will  he  the  cash  halance  required. 

EXAMPLES   FOR   PRACTICE. 


1.  The  following  account  was  settled  Nov.  16,  1871.  What  was 
t]]e  cash  balance,  interest  being  computed  on  each  item  from  date  at 
(>%1  Ans.  !?2 15.54. 


Dr. 


John  Fraseb  in  acct.  with  L.  R.  Barry. 


Cr. 


1871 

1871 

Feb.       1 

To  Merchandise 

$  72 

00 

Feb.     16 

By  Cash 

$100 

00 

April.    4 

u              n 

187 

00 

March  24 

a       a 

150 

00 

^lay     22 

U                    It 

250 

00 

April    16 

f{       (i 

300 

00 

July     19 

"  Cash 

60 

00 

-       20 

"  Mdse. 

90 

00 

"       22 

*'  Merchandise 

300 

00 

June    27 

u        a 

350 

00 

Oct.     10 

ii            11 

125 

00 

Sept.      3 

''  Cash 

200 

00 

Nov.    16 

"  bal.  new  acc't. 

Nov.    16 

"  bal.  of  int. 

Errors  excepted.  Quebec,  Nov.  16,  1871.  L.  R.  Barry. 

2.  D.  A.  Hamel  is  in  account  current  with  Lynch  &  Co.,  as  follows  : 
Debtor,  March  17,  1871,  to  merchandise,  on  3  months,  $721.50  j 
April  9,  to  mdse.,  on  3  months,  $481.12  ;  May  16,  to  mdse,  on  3  mo., 
$1750.48  ;  July  14,  to  mdse,  on  2  months,  $470.50.  Creditor,  March 
21,  1871,  by  cash  on  acct.,  $500  5  May  10,  by  acceptance  at  30  day8, 
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$G00;  July  2.  by  sundries,  $750  5  July  17,   by  cash  on  acct.,  $Rno. 
Required  the  ca-sli  value,  ifeettlf^d  on  Julv  21,  1871,  interet^t  at  0  %. 

Ans.  $749.49 

3.  N.  L.  Roy  is  in  account  and  interest  with  Stevens  &  Co.,  as  fol- 
lows:  Debtor,  January  11,  1871,  to  nidse.,  on  6  months,  ^187.32; 
Feb.  13,  to  cash,  paid  draft,  ^120;  March  30,  to  nidse.,  on  4  mo., 
$380.28;  April  9,  to  nidse.,  on  4  mo.,  §194.40  ;  May  25,  to  cash, 
paid  draft,  $120  ;  Aug.  30,  to  mdse.,  on  6  mo.,  $255.60.  Creditor, 
Feb.  12,  by  cash,  $144  ;  March  30,  by  mdse.,  on  4  months,  §504.20; 
May  II,  by  mdse.,  on  6  mo.,  S3dO  ;  July  12,  by  mdse.,  on  4  mo., 
§60;  Sept.  20,  by  mdse.,  on  4  mo.,  $119.80.  Required  the  true  bal- 
ance, if  settled  on  Dec.  10,  1871,  int.  at  6  %.  Ans.  §73.73  +  . 

4,  Required  the  cash  balance  due  on  the  following  account,  on  July 
1,  1871,  interest  being  computed  on  each  item  frum  date  at  7  %. 
James  Fisher  in  account  and  interest  with  Henry  S.  Lane  :  Debtor, 
Jan  7,  1871,  to  bal.  of  acct.,  $120;  Jan,  15,  to  mdse.,  $96,75;  Jan. 
24,  to  bills  payable,  $130.50  ;  Feb.  27,  to  mdse.,  $200.80  ;  March  7, 
to  mdse.,  $«0  :  May  10,  to  mdse.,  $300  ;  June  9,  to  mdse.,  $340.75. 
Creditor,  April  .,  1871,  by  cash,  $140  ;  April  30,  by  cash,  $50  ;  May 
20,  bv  order  on  L.  R.,  $140;  May  31,  by  cash,  $450  ;  Juno  11.  by 
mdse.,  $500.  Ans.  $23.52. 


ACCOUNT  OF  SALES. 


504.  An  Account  of  Sales  is  a  statement  of  the  quantity 
and  price  of  goods  sold,  the  charges  incurred  in  the  sales,  and  the 
net  proceeds,  which  a  commlasion  merchant  or  consignee  makes 
to  his  employer  or  consignor. 

The  Qiet  proceeds  is  the  sum  to  which  tlie  employer  is  entitled 
after  all  charges  are  deducted.  The  net  proceeds  arc  due  as  cash 
at  the  equated  time  of  the  difftn-ent  sales. 

Ej?.  1.  Account  of  Sales  of  grain  for  C.  Morgan  &  Co. 


Date. 

Purchaser. 

Description. 

Bush, 

Price 

$ 

1871 

Jan.     30 

L.  N.  Maguire 

Wheat,  white 

200 

$.95 

190.00 

Feb.       3 

Keller  &  Lee 

Wheat,  Ont. 

800 

.88 

704.00 

"       16 

T.  A.  Thibodeau 

Corn 

1600 

.55 

880.00 

"       28 

D.  L.  Morris 

Oats 

1200 

.37^ 

450.00 

March  20 

Vanner  &  Simms 

Wheat,  white 

600 

I.OO 

600.00 

April     9 

S.  E.  Lyman 

"     ,  red 

1160 

.85 

986.00 

"      28 

A.  Hauiilton 

Corn 

1040 

.58 

603.2i 

May      7 

R.  F.  Burton 

(I 

360 

.60 

216.00 

^'       30 

P.  Sullivan 

Wheat,  med. 

764 

.90 

687.60 

$5316.80 
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Charges. 


Commission  on  $5316.80,  at  2\  %,  $132.92 

May  30,  Freight  on  7G-1  busLels  of  wlieat,  38.20 

Drayage  and  sacks,  40.80 

Advertig.ing  in  ^^  Mercury",  •            6.25 


218.17 


Net  proceeds  to  credit  of  C.  Morgan  &  Co.,  15098.63 

Errors  excepted. 

Quebec,  June  1,  1871. 

John  Laird  &  O'Neil. 


Ex,  2.  AccocNT  Sales  of  1300  barrels  of  flour,  sold  for  B.  A. 
O'Dow  1,  Mo-.ireal,  P.  Q. 


1S71 
March 


28 


500  \  arrels  Flour,  at  $6.00     cash 
400       '^  '-  6.00     60  days 

200       «  "  6.00     60  days  $500.00 

Ca«h        700.00 


200 


3  months 


CHARr.ES. 


Storage  on  1300  bWs.  1  mo,,  at  3  cts. 
Comuubtlon  on  $7850,  at  2  ^  ^, 


Net  proceeds,  due. 


1250 


7850 


7614 


00 


75 


E.  E. 


Quebec,  March  30,  1871. 


L.  Russell  &  Co. 

Per  Louis  Bilodeau. 
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EXAMPLES  FOR  PRACTICE. 

1.  Sales  of  544  barrels  flour,  for  account  of  P.  S.  Renaud  &  Co., 
Montreal,  by  L.  J.  McGreevy  &  Son,  Quebec,  viz. :  July  2,  1871,  to 
Jos.  White,  400  bbl.  Ohio  extra,  at  $8.30,  19  bbl.  fine,  at  $5  ;  July  5. 
to  Sweeney  &  Co.,  125  bbl.  Canada  extra,  at  $7.50.  Charges  as' fol- 
lows :  June  15,  freight  per  Steamboat  '^  Quebec  ",  544  bbl.  at  16  ct8., 

ss  $10  for  damage  on  the  samej  storage,  3  cts.  per  bbl. ;  insurance, 
10.88  ;  commission  on  $4352.50,  at  2^  %.  Required  the  net  proceeds, 
and  the  date  when  they  shall  be  accredited  to  the  owner. 

Ans.  Net  proceeds,  $4139.45;  due,  July  10,  1871. 

2.  L.  R.  Doyle  &  Co.  of  Toronto,  received  into  their  store  an  Invoice 
of  Fruit  per  Grand  Trunk,  from  t-lie  United  States,  on  acct.  of  T.  A. 
Kane,  New  Orleans,  and  sold  it  as  follows:  Aug.  3,  1871,  100  boxes 
raisins,  at  $3,  cash,  52  boxes  lemons,  at $3,  cash;  Aug.  4,  25  boxes 
oranges,  at  $3,  and  at  60  da.,  200  jars  olives,  at  $0.50,  and  at  60  da., 
100  boxes  oranges,  at  $3,  cash;  Aug.  9,  25  boxes  oranges,  at  $3,  ami 
at  90  da.,  25  boxes  lemons,  at  $3,  and  at  90  days;  Aug.  10,  150  boxes 
oranges,  at  $5,  cash,  110  boxes,  lemons,  at  $3.80,  cash,  220  jars 
olives;  at  $0.50,  cash.  Sold  at  auction  the  Wiree  last  items  amounting 
to  $1278;  auctioneer's  commission  on  $1278,  at  3^%,  deducted; 
Aug.  10,  4000  lb.  plums,  at  $0.50,  and  at  4  months.  The  charges 
were:  duties  and  permit,  $340;  freight  and  primage,  $108;  cartage 
and  labor,  $12  ;  refunded  for  damages,  $55  ;  storage  and  advertising, 
$52.54;  commission  on  $4314.27,  at  5  %.  Required  the  net  proceeds 
and  when  due?  Jns.  Net  proceeds,  $3531.22;  due,  Oct.  24,  1871. 


TABLE 

OF   FOREIGN   MONEYS   OR   CURRENCIES,   WITH   THE 
PAR   VALUE   OF   THE    UNIT,   AS   FIXED   BY   COMMERCIAL  USAGE. 


Cities  and 
Countries. 

— m^ : — : — : -J 

Denominations  and  Metal. 

Value. 

(100  centesimos  =  1  real; 

Argentine  Rep. 

I      8  reals  =  1  dollar        (silver)  == 

$1,016 

(    60  kreutzers  =  1  florin       "       = 

0.485 

Austria. 

^120         "         =1  rix-dollar  ''     = 

0.971 

(    60  batzen  =  1  ducat  (gold)  = 

2.278 

Azores. 

1000  reas  =  1  milrea  (silver)  = 

0.830 

Baden. 

60  kreutzers  =  1  florin    '<       = 

0.397 

Batavia. 

48  stivers  =  1  rix-dollar  ''      = 

0.782 

(  60  kreutzers  =  I  florin  (silver)  = 

0.395 

Bavaria. 

}       crown,                               "       = 

1.072 

(       ducat,                           (gold      = 

2,274 

Belgium. 

100  centimes  =  1  franc  (silver)  = 

0.186 
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Cities  and 
Countries. 


Bolivia. 
Brazil. 


Bremen. 

Brunswick. 

Chili. 

China. 


Columbia. 
Darmstadt. 

Denmark. 


Egypt. 


England. 


France. 


Frankfort. 


Genoa  and 

Piedmont. 

(Italy.) 


Denominations  and  Metal. 


(  8  reals  =  1  dollar       (silver)  = 
I     doubloon  (gold)  = 

1000  reas  =  1  milrea  (silver)  = 

Exchange  on  London,  30d    sterling  per  milrea  in 
bank  notes. 

Exch.  on  Paris,  fr.  3.15  to  fr.  3.20  per  1000  reis. 
^    5  schwares  =  1  grote  ; 
^72  grotes  =  1  thaler  (silver)  = 

80  groschen  -  1  thaler  "       = 
{  100  cent.>^  =  I  dollar       <' 
I       .  doubloon  (gold)     = 

i  10  cash  =  1  candarine;   10  can. 
I       =  1  mace;   10  mace  =  1  tael. 

The  exchange  on  London  is  43.  8d. 
for  one  Spanish  dollar. 
{  8  reals  -  1  dollar  (silver)  = 
I      doubloon  (gold)    = 

60  kreutzers  =  1  guilder  (silver)  = 
f  12  pfennings  =  1  skillins ;   IG  skillinss  = 


•  (silver)  = 
more  or  less. 


■      mark;    1  ^  mark  =   1    rigsbank  daler;  6 
I       marks  =  1  rix-dollar  (silver)  = 
1^  Frederick  d'or  (gold)     - 

Exchange  on  London  is  9  li  rigsbank  daler  for  £1 
sterling. 

Exchange  on  Paris  (rarely)  from  fr.  2.60  to  fr. 
270  per  rigsbank  daler. 

(100  aspers  =   1  piaster;  20  piasters  =  1 
I      real  (silver)  = 

Exchange  on  London,  80  piasters,  more  or  less, 
for  £i  sterling. 

Exchange  on  Paris,  315  a  320  aspers  per  100  fr. 

12  pence  =  1  shilling;  ") 

20  shillings  =  £1  sterling.  >  (gold) 
£1  or  1  sovereign  =  ) 

Exchange  on  London  is  $4,861  in  Canada. 

In  New  York  it  is  usually  7  to  10%,  i.  e.,  a  pound 
sterling  in  London  is  worth  $4.44*.  and  7  to  10  % 
additional,  in  New  York. 

100  centimes  =  1  franc  (silver)  = 

Exchange  on  London,  fr.  25.50  for  £l  sterling. 

Exchange  on  New  York  and  Canada,  fr.  6.25  to 
5.30  for  $1. 

60  kreutzers  =  1  guilder  or  florin  (silver)  = 

Exchange  on  London,  120  florins,  more  or  less,  for 
£10  sterling. 

Exchange  on  Paris,  fr.  2.10  a  2.15  per  florin. 

100  centesimi  =  20  soldi  =  1  lira  (silver)  = 

Exchange  on  London,  25.50  lira,  more  or  less,  for 
£1  sterling. 

Exchange  on  Paris,  21  lira  per  fr.  20. 
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Cities  and 
Countries. 


Greece. 

Hamburg  and 
Lubeck. 


Hanover. 
Hindostan. 

Holland. 


Italy, 

Florence,  ] 

Leghorn,  ! 

Lombardy,  j 

Venice.  J 


Japan. 
Madeira. 
Madras. 
Mecklemburg. 

Mexico. 
Monte  Video. 


Denominations  and  Metal. 


Naples. 


Norway. 

Persia. 
Pera. 

Portugal. 


100  lepta  =  1  dragma  ;  1  dragma  (silver)  = 
C12  pfennings  =  1  skilling;  IG  skillings  =  1 
<  mark  banco  (silver)  - 

(    1  ducat  (gold)     = 

Exchange  on  London,  14  marks  banco,  more  or 
less,  for  £1  sterling. 

Exchange  on  Paris,  fr.  1.50  to  fr.  1.70  per  mark 
banco. 

{  30  groshen  =  1  florin  (silver)  = 
I  HO  groscben.=  I  tbaler      *'       = 
(12  pice  =  1  anna;  16  annas  =  1  rupee (8il.)  = 
(  16  rupees  =  1  mobur  (gold)  = 

Exchange  on  London,  at  Bombay,  2s.,  more  or 
less,  for  1  Company'.-!  rupee. 
{  100  ct?.  =  20  stivers  =  1  guilder  or  florin 
I  (silver)  = 

Exchange  on  London,  11  g.  80  cts.,  more  or  loss, 
for  £1  sterling. 

Exchange  on  Paris,  2  fr.  10  cts.,  more  or  less,  per 
guilder. 

100  centesimi  =  1  lira  (silver)  = 

Exchange  on  London,  30  lira,  more  or  less,  for  £1 
sterl.,  in  Venice  and  Milan ;  30  lira.,  more  or  less,  per 
£1,  in  Florence  and  Leghorn. 

Exchange  on  Paris,  fr.  85,  more  or  less,  100  lira,  in 
Venice  and  Milan ;  80  to  85  centimes  per  lira,  in 
Florence  and  Leghorn. 

10  mace  =  100  candarines  (silver)  = 

1000  reas  =  1  milrea  ''       = 

42  fanams  =  1  pagoda 
1  florin 
(  8  reals  =  1  dollar 
(  1  doubloon 

(  100  centesiraos  =  1  rial 
(  or  4  pesos  duro  = 

Exchange  on  London  =  52d.  sterling  for  1  peso 
,  duro. 

r  10  grani  =  1  carlino;  12  carlini  =  1  scudo 
J  (silver)  = 

}  10  carlini  =  1  ducat;  3  ducat  =  1  ounce 
I         (gold)  = 

Exchange  on  London,  675  grani  per  £1  sterling. 

Exchange  on  Paris,  22  a  26  grani  per  I  fr. 
J  16  skillings  =  1  mark;       }  /silver^  = 
I        6  marks  =  1  rix-dollar  \  ^^^^"^^^i 
100  maravodis  =  1  tomaum  (gold)  = 

8  reals  =  1  dollar  (silver)  = 

(400  reas  =  1  cruzado;   1000  reas  =   1  mil- 
<         rea  (silver)  = 
(      1  crown  (gold)  == 


(gold)     = 
(silver)  = 

(gold.)  = 
8  rials  =  1  dollar 
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Cities  and 
Countries. 


Denominations  and  Metal. 


Value. 


Prussia* 


Rome. 
Russia. 


St.  Domingo. 
Sardinia. 


Saxony. 


Sicily. 

Smyrna  and 
the  Levant. 


Spain. 


Sweden. 


Switzerland. 


Exchange  on  Paris,  fr.  6.20  a  fr.  6.30  per  milrea. 

Exchange  on  London,  1  milrea  for  59  pence. 

12   pfennings  =  I  groshen:    30  groshen  = 

1  florin  (silver)  = 

30  groschen  =  1  thaler     "       = 

Exchange  on  London,  6  thalers  25  gr.,  more  or  less, 
for  £1  sterling. 

£x?h.  on  Paris,  fr.  3.75,  more  or  less,  per  thaler. 
(10  bajocchi  =  1  paolo ;  10  paoli  =  1  scudo ; 
I  1  scudo  (silver)  = 

100  copecks  =  1  rouble     "         = 

Exchange  on  London,  from  39d.  to  42d.  for  1  rou- 
ble silver. 

Ex<-hange  on  Paris,  from  fr.  4.10  to  4.20  per 
rouble  silver. 

100  centimes  =  1  dollar  = 

100  centesimi  =  1  lira  (silver)  = 

Same  exchange  on  London  and  Paris,  as  for  Genoa, 
(ftee  above) . 

30  groschen  =  1  thaler  (silver)  = 

Exchange  on  London,  6  thaler  25  groschen,  more 
or  less,  per  £1. 

Exchange  on  Paris,  fr.  3.50  a  fr.  3.75  per  thaler. 
(  20  grani  =  1  taro;  12tari  =  1  scudi  (sil.)  = 
I  30  tari  =  1  ounce  (gold)  = 

Like  Constantinople. 

In  the  Levant  are  likewise  used  to  a  great  extent, 
Spanish  dol  ars  and  Dutch,  Hungarian,  and  Venitian 
ducats.  Likewise  German  Conventions  thaler  = 
$0.96  to  $1,  being  subject  to  variation. 

Exch.  on  London,  105  piasters,  more  or  less,  for  £1. 

Exchange  on  Paris,  fr.  4.75  to  fr.  5  per  piaster, 
f  4  reals  vellon  =  1  pistareen  (silver)  = 
j  10  reals  plate  =  1  dollar  "        = 

j     1  doubloon  (gold)       = 

(^    1  pistole  "         = 

Exchange  on  London,  40d.  sterling,  more  or  less, 
per  peso  duro  or  Spanish  dollar  =  48d.  to  52d.  Eng. 
per  dollar. 

Exchange  on  Paris,  fr.  6.10  a  fr.  5.30  per  peso 
duro  or  dollar. 

C  48  skillings  =  6  marks  =  1  rix-dollar  specie 
<  (silver)  = 

(12  marks  ==  1  ducat  (gold)  = 

Exch.  on  London,  12  rix-dollars  banco  for  £1  ster. 

Exoh.  on  Paris,  fr.  2.10  to  fr.  2.15  for  1  rix-dollar. 

100  centesimi  =  1  livre  (silver)  = 

Exchange  of  Basle  on  London,  fr.  17.5,  more  or 
less,  for  £1. 

Exchange  on  Paris,  fr.  1.50  per  fr.  1,  or  50  per 
cent,  premium,  more  or  less  in  favor  of  Basle. 


0.22T 
0.692 


1.000 
0.75-t 


0.333 
0.186 


0.694 


0.985 
2.400 


0.197 

1.003 

15.570 

3.904 


1.059 
2.267 

0.273 
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Cities  and 
Countries. 


Denominations  and  Metal. 


Tripoli. 
Tunis. 

Turkey. 


Tuscany. 

United  States. 
Wurteniburor. 


120  paras  =  1  utchlik  (silver)  = 

16  carobas  =  1  piaster  "  = 
(100  aspers  =  1  piaster  "  = 
\    20  piasters  =   1  yorniilik  (gold)  = 

Exchange  on  London,  104  piasters,  more  or  less, 
for  £1. 
£xch.  on  Pans,  from  400  to  410  piasters  for  100  fr. 
('12  soldi  =  1  florin  (silver)  = 
J     1  crown  or  corona      "       = 
j    1  ruspone  (gold)    = 

\^    1  sequin  "       = 

NoTA. — For  Exchange  on  London  and  Paris,  (see 
Italy.) 

(  10  mills  =  1  cent;   10  cts.  =    I  dime;  10 
I  dimes  =  1  dollar  (gold)  = 

C  60  kreutzers  =  1  guilder  (silver)  = 
<    1  crown  •'         = 

(    1  ducat  (gold)       = 

Exchange  on  Londcn  and  Paris,  the  same  as  for 
Frankfurt. 


Value. 


0.149 
0.124 
0.026 
0.877 


0.262 
1.050 
6.925 
2.301 


1.000 
0.895 
1.070 
2.2H6 


EXAMPLES    FOR    PRACTICE    ON    IXCHANGE    (see  406). 

1.  A  draft  on  Toronto  cost  £187  10s.  in  Liverpool,  exchange  being 
at  8  ^  premium  for  sterling  ;  required  the  face  of  the  draft  ? 

2.  What  is  the  cost  of  a  draft  on  St.  Perersbourg  for  6915  roubles 
50  copecks,  exchange  being  at  74  cts.  a  rouble?       Ans.  $5117.47. 

3.  JReceived  of  J.  Walter  &  Son,  Glasgow,  a  bill  on  Messrs.  S.  Ros8 
&  Co.,  of  Montreal,  for  £1143  158.  What  was  its  value  in  Canada 
currency,  the  premium  being  9%  in  favor  of  sterling  currency  ? 

Ans.  $5540.833  +  . 

4.  What  is  the  value  in  francs  of  a  bill  for  $975.60,  allowing  a 
premium  of  3  %,  and  54-  fr.  to  the  dollar?        Ans.  5359  fr.  29  cea. 

5.  A  merchant  in  HaHfax  has  8250  guilders  5  stivers  due  him  in 
Amsterdam,  and  requests  the  remittance  by  draft-,,  what  sum  will  he 
receive,  exchange  on  Canada   being  in  Amsterdam   at  2^  guilders 

Ans.  $3666.77  +  . 
G.  A  broker  paid  in  Ottawa  $8030  for  £1650  draft  on  Dublin  ;   at 
what  per  cent,  of  premium  did  he  purchase  it  ?  Ans.  9^^^. 

7.  What  is  the  value  in  Canada  currency,  of  2000  florins  in  the 
Netherlands,  at  2.^  ^  premium  ?  Ans.  $820. 

8.  Twenty  days  after  the  date  of  a  draft  drawn  at  Genoa,  Dec.  3, 
1871,  at  ninety  days,  for  1820  iiras  15  soldi,  C.  Jenkins  to  whose  order 
ft  was  drawn,  requests  payment,  and  proposes  for  prepayuient  a 
discount  of  3  %.  Wha.t  is  the  value  of  the  same  in  Canada  currency, 
allowing  that  the  corona  bears  a  premium  of  5  ^^  ?    Ans.  $1 948.91. 
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9.  A  trader  in  Liverpool  wishes  to  invest  £3000  in  merchandise  irv 
Venice  ;  if  he  remits  to  his  correspondent  at  Venice  a  bill  purchased 
for  this  sum,  at  the  rate  of  8d.  sterling  per  lira,  what  sum  in  the  cur- 
rency of  Venice  will  the  agent  receive?  ,       Ans.  90000  liras. 

10.  L.  O'Brien  of  Montreal,  has  consigned  a  cargo  of  oats,  valued 
at  £6500,  to  Payne  &  Moss,  London.  J.  "Wilson  &  Co.,  being  about 
to  import  an  invoice  of  dry  gomis,  have  purchased  of  Brook  &  Son,  a 
bill  of  exchange,  at  8^  96  premium,  for  the  value  of  the  said  cargo. 
What  should  they  pay  for  the  bill  ?  Ans.  $31344.44  +  . 

11.  To  Messrs.  Newman  &  Walter,  Hamburg. 

Gentlemen  :  Please  pay  to  the  order  of  P.  Krauss,  $1301.50,  and 
place  the  same  to  the  account  of 

Yours,  &c. 
Toronto,  Sept.  14,  1871.  Manning  &  Lewis. 

Required  the  value  of  the  above  in  mark  bancos,  allowing  a  pre- 
mium of  2%.  Ans.  3792.  m.  b.  15  skill. 

12.  To  Messrs.  Woodley  &  Lyman,  Quebec. 

Gentlemen  :  Ninety  days  ailer  date,  please  pay  to  the  order  of 
T.  Sharpies  &  Co.,  2130  scudi,  and  charge  the  same  to  the  acct.  of 

Your  ob't  tservants, 
Naples,  Jan.  3,  1871.  Almeras  &  Orsini. 

What  is  the  value  of  ihe  above  draft,  if  paid  30  days  after  date,  at 
a  discount  of  2  %  being  allowed  for  prepayment,  and  the  scudi  com- 
manding a  premium  of  5  96?  Ans.  1^2083^. 

ARBITRATION  OF  EXCHANGE. 

505.  Arbitration  of  Exchange  is  the  process  of  com- 
puting exchange  between  two  places  by  means  of  bills  of  exchange 
drawn  on  one  or  more  intermediate  places. 

NOTRS.— 1.  Exchange  thus  made  between  two  places  is  called  Indirect  or 
Circular  Exchange;  When  there  is  but  one  intermediate  place  on  which  a  bill 
is  drawn,  the  computation  is  called  S'm])le  Arbitration  ;  but  when  there  are  two 
cir  more  intervening  places  on  which  bi.ls  arc  drawn,  the  computation  is  called 
Compound  Arbitration. 

2.  The  main  object  of  arbitration  of  exchange  is  to  ascertain  the  cheapest 
route  for  making  drafts  or  remittances. 

Ear.  1.  When  exchange  at  Montreal  on  London  is  at  9^  96  premiun), 
and  that  at  London  on' Amsterdam  is  at  the  rate  of  12.5  guilders  to  the 
£,  what  must  a  person  in  Montreal,  remitting  through  London,  pay 
for  a  bill  of  exchange  on  Amsterdam  for  1200  guilders? 

AxALTSis.— Since  it  takes  £l  in 
London  to  buy  a  bill  of  ex^kaiige  lor 
12.5  guilders  on  Amsterdam,  it  will 

,     .£1200 
take  -jYT-  to  buy  a  bill  for   V2Q0 

guilders  j  but  a  bill  on  London  for  £i 
costs  in  Montreal  $*g"  x  1.095  (42.:). 

In  the  second  form  we  draw  a  ver- 
tical line,  and  place  equivalent-  w  tlv 


OPERATION. 

l-^Pf  X  $*o  X  1.095  =  $467.20. 

Or  thus  : 

12.5  g'ders 
9£. 

1200  guilders 
1£ 

$40  X  1.095 
=  $467.20. 

direct  exchana;e. 

$0: 

8000  fr. 

26.2  fr. 

1  £ 

9  £ 

$40  X  1.09 

1.005 

$.r  =  .$1486.61  +  . 

$1509.48  —  $1486.61  =  $22.82. 

=  differonce  in  favor  of  indirect 

•exchanore. 
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«ymbols  of  their  units  directly  opposite  each  other,  beginning  with  that  of  the 
required  quantity,  which,  for  convenience  is  denoted  by  x,  and  so  arrange  the 
terms  that  the  second  on  the  left  shall  be  of  the  same  denomination  as  the 
first  on  the  right;  the  third  on  the  left,  the  same  as  the  second  on  the  right;  and 
so  on  should  there  be  a  greater  number  of  terms. 

Ex.  2.  A  merchant  in  Toronto  wishes  to  remit  8000  francs  to  Paris 
by  circular  exchange  through  London.  If  exchange  at  Toronto  on 
Paris  is  at  the  rate  of  5  francs  30  centimes  to  the  dollar,  that  at 
London  on  Paris  at  the  rate  of  26  francs  20  centimes  to  the  £,  and 
that  at  Toronto  on  London  at  9  %  premium,  how  much  less  than  by 
direct  exchange,  will  it  cost  him,  knowing  that  he  pays  his  agent  in 
London  ^  %  commission  ? 

OPERATION.  A\Ai,Y8i9. — The  cost  of  the  direct 

-snnn  <!M  -no  ^ •>  .       i,  i.     c  exchange  would  be   as  many  dollars 

8000  =  $lo09.4.^  +  ,  the  cost  of  ^g  SOOO  contains  5.3  =  1509.43. 

To  find  the  cost  of  the  circular  ex- 
change we  proceed  as  in  Ex.  1,  except 
that  in  this  case  the  factor  1  -\-  ^% 
=  1.005,  must  be  included  among  the 
factors  on  the  right  of  the  vertical  line 
to  cover  the  commission  paid  to  the 
agent  in  London. 


306.  Rule. — L  Draw  a  verticalllne,  and  place  tlie  equivalent 
sums  with  the  characters  denoting  their  respective  units  directly 
opposite  each  other  on  the  left  and  right  of  this  line,  representing 
the  required  sum  hy  x,  and  writing  it  first  and  on  the  left,  and 
arranging  the  other  terms  so  that  the  second  on  the  left  shall  he  of 
the  same  denomination  as  the  first  on  the  right,  the  third  on  the 
left  the  same  as  that  of  the  second  on  the  right,  and  so  on. 

II.  When  a  commission  is  allowed  for  remitting,  put  1  plus  the 
rate  on  the  right  (Ex.  2)  if  the  cost,  and  on  the  left  if  the  proceeds, 
of  the  exchange  is  required.  When  a  commission  is  allowed  for 
drawing,  put  1  minus  the  rate  on  the  left  if  the  cost,  and  on  the 
right  if  the  proceeds,  of  the  exchange  is  required. 

III.  Divide  the  product  of  the  terms  on  the  right  hy  the  product 
of  the  terms  on  the  left,  and  the  quotient  will  he  the  answer. 

Note. — Commission  for  remitting  is  a  percentage  on  the  price  the  agent  who 
remits  pays  for  a  bill  of  exchange  ;  and  commission  on  drawing  is  a  percentage 
on  the  value  of  the  bill  at  the  place  where  the  agent  besides. 

EXAMPLES   FOR   PRACTICE. 

\.  When  exchange  at  Quebec  on  Liverpool  is  at  9  ^  premium,  and 
at  Liverpool  on  Brussels  25  francs  per  £  sterling ;  what  will  be  the 
arbitrated  price  in  Quebec  for  a  bill  of  exchange  on  Brussels  for 
2000  francs?  ^715.  $387.54  + . 
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2.  If  at  Ottawa  exchange  on  London  is  at  9|  9$  premium,  and  at 
London  on  Paris  26  francs  86  centimes  per  £1 ;  what  is  the  arbitrated 
course  of  exchange  between  Ottawa  and  Paris,  through  London? 

Ans.  $0.18L 

3.  Exchange  between  Paris  and  Amsterdam  being  at  the  rate  of  2 
francs  20  centimes  to  the  guilder,  that  between  London  and  Paris  at 
the  rate  of  25  francs  80  centimes  to  the  £,  and  that  from  Halifax  on 
London  at  9^  %  premium,  what  will  be  the  cost  of  a  remittance  for 
900  guilders  from  Halifax  to  Amsterdam  by  bills  of  exchange  through 
Loudon  and  Paris?  Ans.  $873.48  +  . 

4.  A  merchant  in  Kingston  owes  a  debt  of  4880  thalers  in  Bremen, 
to  pay  which  he  purchases  a  bill  on  London,  at  a  premium  of  9  %, 
and  remits  the  same  to  his  agent  in  England,  on  whom  his  creditor  is 
requested  to  draw.  If  the  exchange  between  London  and  Bremen  be 
at  the  rate^f  34d.  sterling  per  thaler,  and  the  charges  for  brokerage 
^  %,  how  much  must  have  been  the.  cost  of  the  bill  in  Kingston  ? 

Ans.  $3365.87  +  . 

5.  "When  exchange  in  Quebec  on  Toronto  is  at  ^  ^  premium,  and 
on  Halifax  at  2  96  discount ;  if  the  exchange  between  Halifax  and 
Toronto  is  at  par,  how  much  better  is  the  circuitous  route  of  exchange 
between  Quebec  and  Toronto  than  the  direct?  Ana.  2\  %. 

6.  When  exchange  between  Toronto  and  Liverpool  is  at  8^%  pre- 
mium, and  between  Liverpool  and  Paris  25  francs  25  centimes  per  £ 
sterling,  what  sum  in  Toronto  is  equal  to  6500  francs  in  Paris  ? 

Ans.  $1241.36  +  . 

7.  A  merchant  in  Montreal  wishes  to  remit  to  Dubhn  $2580.  If  he 
remit  through  Paris,  what  will  his  remittance  amount  to  in  sterling 
money,  allowing  $3  to  be  equal  to  16  francs  5  and  24  francs,  to  I 
pound  sterling?  i4ns.  £573  6  8. 

8.  A  man  in  Kingston  wishes  to  draw  on  Hamilton  for  a  railroad 
stock  dividend  of  $1125,  and  exchange  direct  on  Hamilton  isl^^ 
discount ;  how  much  will  he  save  by  drawing  on  his  agent  in  Toronto 
at  1^^  premium,  allowing  his  agent  to  draw  on  Hamilton  at  1  % 
discount,  brokerage  at  ^^?  Ans.  $11.03  +  . 

9.  A  banker  in  Quebec  remits  $4500  to  Edimburg,  by  arbitration, 
as  follows  :  first  to  Lyons  at  5  francs  30  centimes  per  $1  ;  thence  to 
Hamburg  at  184.50  francs  per  100  marks;  thence  to  Amsterdam  at 
35  stivers  per  2  marks ;  thence  to  Edimburg  at  220  stivers  per  £ 
sterling.  How  much  sterling  money  will  he  have  in  bank  at  Edim- 
burg, and  what  will  be  his  gain  over  direct  exch.  at  10^  96  premium  ? 

J,         {  Proceeds  in  Edimburg,  £916     5     9^. 
^^^'    ^  Gain  by  arbitration,  11119     7^. 

10.  A  merchant  in  Paris  desiring  to  remit  to  Montreal  14320  francs, 
remits  through  London.  Required  the  value  of  the  same  m  Canada 
currency,  allowing  25.80  francs  to  the  £  ster.,  and  £1=$4.86|. 

11.  A  merchant  in  Hamburg,  wishing  to  cancel  a  claim  of  $2940 
in  Ottawa,  and  for  that  purpose  buys  a  bill  of  exchange  on  Paris,  at 
the  rate  of  2  francs  per  mark  banco,  which  he  forwards  to  Ottawa, 
brokerage  ^%.  Allowing  $35  to  100  mark  bancos,  what  did  the  bill 
cost  him?  Ans.  16884  francs. 

12.  A  of  Barcelona  owes  B  of  Liverpool,  £1900.    B  of  Liverpool 
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draws  on  C  of  Amsterdam,  C  of  Amsterdam  on  D  of  Bordeaux,  and 
D  of  Bordeaux  on  A  of  Barcelona.  Allowing  £1  exchanges  for  12 
florins;  19  florins  for  40  francs;  and  100  francs  for  19  Spanish  dol- 
lars, how  many  dollars  will  pay  the  bill?  Ans.  $9120. 

13.  I  wish  to  remit  from  Glasgow  to  Quebec  £1275  I5s.  What 
will  be  its  value  in  Canada  currency,  remitting  through-  Paris  at  the 
following  rates  :  £1  equals  25  francs  80  centimes ;  and  5  francs  30 
centimes,  equal  $1  ?  Ans.  $6210.25  +  . 

14.  A  merchant  in  Halifax  wishes  to  remit  to  London  $6250,  so  as 
to  receive  the  largest  possible  returns  for  the  same.  If  he  remits  di- 
rectly to  London,  the  sterling  currency  will  command  a  premium  of 
9  %■  if  through  Paris,  it  must  be  at  the  rate  of  5  francs  20  centimes 
to  the  dollar,  and  25  francs  80  centimes  to  the  pound;  but  if  through 
Hamburg,  at  the  rate  of  35  cents  per  mark  banco,  and  55  mark  bancos 
per  £4.     Which  is  the  most  desirable  course  ?  * 

Ans.  The  course  through  Hamburg  is  preferable  by  £8  11  3|,  to 
the  direct  course,  and  by  £39  0  2|,  to  that  through  France. 


ARBITRATION  OF  MERCHANDISE. 
507.  Arbitration  in  Merchandise  consists  in  comparing 

the  weights  and  measures  of  different  countries ;  also,  in  finding 
from  the  value  of  any  particular  weip;ht  or  measure  of  one  country, 
the  value  of  the  corresponding  weight  or  measure  of  another 
country. 

By  the  operations  herein  involved,  the  merchant  is  enabled  to 
determine  in  what  way  he  can  most  advantageously  export  or 
import  any  species  of  merchandise.  The  operation  obviously  con- 
sists, not  only  in  the  comparison  of  the  weights  and  measures  of 
different  countries,  but  also  in  the  exchange  of  currencies. 

TABLE 

OF   THE   PRINCIPAL   WEIGHTS    AND    MEASURES   OP   THE   MOST 

IMPORTANT   COxMMERGIAL   COUNTRIES   IN   THE   WORLD 

REDUCED   TO   THEIR   ENGLISH   EQUIVALENTS. 


AUSTRIA. 
{Chief  commercial  cities,  Vienna 

and  Trieste.) 
100  commercial  lb.  =  123.6  Avdp. 
1  staro         =  2.34  Winch,  bu. 
1  polonick  =  0.861     "         " 
1  eimer  =  15  wine  gal. 

1  barile  =173  "       " 


1  ell,  woollen  meas.  =26.6  in. 
1  ell,  silk  =25.2  " 

BADEN  AND  BAVARIA. 

{Principal  commercial  city, 

Augsburg.) 

I  pound  =  560  gram.   French  = 

1.25  lb.  Avdp. 
1  Augsburg  mark =3643  gr.  Troj. 


FOREIGN   WEIGHTS   AND   MEASURES. 
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1  foot  =11.5  in. 

1  ell  =  33.75  in. 

1  klafter  =  6  feet         =5.75  feet. 

1  scheffel  for  corn       =  6.125  bu. 

1  eimer  of  wine        =:  14.062  gal. 

1  maas  =  1.875  pint. 

BELGIUM. 

(Principal  commercial  city, 

Antwerp.) 

Weights  and  Measures  tlie  same 

as  in  France. 

BRAZIL. 

(Principal  commercial  city, 

Rio  de  Janeiro.) 

Weights  and  Measures  the  same 

as  in  Portugal. 

BREMEN. 
(One  of  the  four  Free  Cities  of 

Germany.) 
1  pound  =1.09  lb. 

1  centner  =  116  lb. 

1  viertel  of  wine  =  1.95  gal. 

1  anker  =  5  viertels  =  9.65  gal. 
1  oxhoft  =  6  ankers  =  58  gal. 
1  scheffel  of  grain  =  2  bu. 

1  last  =  40  sheffels  =  80.70  bu. 
1  stone  flax  =20  lbs 

CHINA. 

(Principal  commercial  city, 

Canton.) 

1  catty  =  1.33  lb. 

1  pecul  =  133.33  lb. 

1  covid  =  14.62  in. 

CUBA. 

(Principal  commercial  city, 

Havana.) 

r  quintal  =  101.75  lb. 

1  arroba  of  wine  =  4.1  gal. 

1  fauega  of  grain  "=  3  bu. 

1  vara  =:  33.34  in. 

DENMARK  AND  NORWAY. 
(Principal  commercial  cities, 
Copenhagkn  and  Christiana.) 

1  pound  =  1.101b. 

1  centner  =  100  lb.  =  1 10.28  lb. 

1  viertel  of  wine  =  2.04  gal. 

1  anker  of  wine  =  10  iial. 


1  ahm  =  4  ankers  =  40  gal. 

1  fuderofwine  =  237.16  gal. 
1  toende  or  bbl  of  grain  =  3.95  bu. 
1  last  =  12  toende  =  47.50  bu. 
1  danish  ell  =:  24.6'6  in. 

EGYPT. 
(Principal  commercial  city, 
Alexandria.) 
1  rotolo  forforo  =  15  ©^, 

1  rotolo  zauro  =  33.33  oz. 

1  rotolo  zadino  =  21.3125  oz. 
1  rotolo  niina  =  26.714  oz. 

1  quintal  coffee  in  Cairo=  103.6  lb.  " 
1  oka  =  3.239  lb.  Tr. 

1  dragma  =  1.9375  dwt. 

1  pik  of  corn  =:  26.8  in. 

1  rebebe  of  corn  =  36  gal, 

1  kisloz  =  39  gal. 

ENGLAND. 
(Principal  commercial  cities, 
London  and  Liverpool.) 
The  English  Weights  and  Meas- 
ures are  the  same  as  in  Canada. 

FRANCE. 

(Principal  commercial  cities, 

Paris,  Lyons,  and  Marseilles.) 

Weights  and  Measures,  see  p.  126. 

FRANKFORT  on  the  Main, 

AND  THE  Southern  parts   of 

Germany. 
1  lb.  heavy     =  17.625  oz.  Avdp. 
1  lb.  light  =  15.05  oz.  Tr. 

I  mark  =  525  oz.  Tr. 

1  cwt.  of  100  heavy,  or   108  light 

lb.  =  111  lb.  Avdp. 
1  carat  of  jewels  =  1.321  dwt.  Tr. 
1  foot  =  11.25  in. 

1  ell  =  21.555  in. 

1  Frankf.  Brabant  ell= 27.606  in. 
1  maker  of  corn  =3.156  bush. 
1  simmer     '^  =  6.312  gal. 

I  maas  of  wine  =  3.156  pints. 
1  ohm  =  31.312  gal. 

1  fuder  =  6  ohms  =  187.873  gal. 

HAMBURG  AND  LUBECK. 
(Commercial  cities  of  Germany.) 
1  pound  =  1.068  lb. 
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100  commercial  lb.  =  106.838  lb. 
1  foot  =  11.289  in. 

1  alim  of  wine  =  38.25  gal. 

1  fuder  =  6  ahms      =  229.5  gal. 
1  last  of  grain  =  89.64  bu. 

1  stock  =  U  last      =  134.4  bu. 
1  Brabant  ell  =  2V.58  in. 

HINDOSTAN. 

(Principal  commercial  cities, 

Bombay,  Bengal,  Calcutta,  and 

Madras.) 

1  maund  =  74.625  lb.  Avdp. 

1  seer  =  29.875  oz.  Avdp. 

1  sicca  =  178.666  gr.  Tr. 

1  cubit,  or  1  covid  =  18  in. 

1  guz  =  36  in. 

1  coss  =  4000  cubits  =  1.125  mi. 

1  pallie  of  corn     «=  9.5  lb.  Avdp. 

1  candy  =  500  lb.  Avdp. 

1  garee  of  corn  =135  bu. 

1  candy  of  corn  =  24.5  bu. 

HOLLAND. 
{Principal  commercial  cities, 
Amsterdam,  Haarlem,  The 
Hague,Rotterdam,  Leyden,  etc.) 
1  foot  =r  11.142  in. 

1  ell  =  27.088  in. 

1  last  for  corn  =  85.25  bu. 

1  aam  of  wine  =  41  gal. 

1  vat  =  100  kan  =  1  hectol.  Fr. 

«=  26.42  gal. 
1  muddle  =100  hop  =  1  hectol. 

-=  2.84  bu. 
1  pound  =  1.08  lb. 

1  Fr.  kilogramme  =  2.20  ib. 
1  last,  marine  =  4410  lb. 

LOMBARDY  (Italy.) 
(Principal  commercial  cities, 

Venice  &  Milan.). 
1  libra  =  1   kilogramme  =    2  lb. 

3\  oz.  Avdp. 
The  Measures  are  equal  to  the 
French. 

NAPLES  (Italy.) 

(Principal  commercial  city, 

Naples.) 

1  rottolo  =  1.96  lb. 

1  cantaro  grosso  =100  rottolo  = 

196.50  lb. 


1  cantaro  piccolo 
1  sal  ma  of  oil 
1  carro  of  wine 
1  carro  of  grain 
1  canna 


=  106  lb. 

«=  42.75  gal. 

=  264  gal. 

=  62.20  bu. 

=  83  in. 


PORTUGAL. 

(Principal  commercial  city, 

Lisbon.) 

1  libra  or  arratel  =  1.01  lb. 

1  arroba  =  22  arratels  =  22.26  lb. 

1  quintal  =  4  arroV)as  =  89.05  lb. 

100  librasor  arratel8=  101.191b. 

1  almude  of  wine         =  4.37  gal. 

1  tonelado  =  227.25  gal. 

1  Canada  =  13.06  pints. 

1  moyoofcorn  =  23.03  bu. 

1  vara  =  43.20  in. 

PRUSSIA. 

(Principal  commercial  city, 

Berlin.) 

I  pound  =  1.03  lb. 

100  pounds  Danlzic     =  103. 3  lb, 

I  quintal  =110  lb.    =113.4211. 

1  eimerofwine  =  18.14  gal. 

1  ahm  =  39.66  gal. 

1  scheffel  of  grain         =  1.52  bu. 

1  last  of  grain  =  91  bu. 

1  Berlin  ell  =  25.5  in. 

1  Prussian  ell  =  26.28  in. 

RUSSIA. 
(Principal  commercial  cities, 
St.  Petersburg  a7id  Warsa'a.) 
1  pound  (funt)  =  0.90  lb. 

1  pood  =40  pounds         =  36  lb. 
100  pounds  =  90.26  lb. 

1  wedro  of  wine  =  3.25  gal. 

1  sorokovy  =  40  wedros  =   130 

gal. 
1  chetvvert  of  corn         =  5.95  bu, 
1  ar-sheen  =  28  in. 

1  eashen  =  7  feet. 

SARDINIA  (Italy.) 
(Principal  commercial  cities, 

Genoa  and  Turin.) 
1  peso  grosso  (Genoa)  =   12.166 

oz.  Avdp. 
1  libra  (Turin)      =  13  oz.  Avdp. 
1  palmo        (Genoa)     =  9.75  in. 
1  minaofcorn     "        =  3.50  bu. 
1  barileofwine   "    =  16.33  gal. 


FOREIGN   WEIGHTS   AND   MEASURfcS. 


293 


1  barileofoil  ''  =14.25  gal. 
1  piedeliprando  (Turin)  =  20.5  in. 
1  piede  manelle  '*  =  12.75in. 
1  raso  (ell)  "    =  23.5  in. 

1  sacco  for  wine  "  =  25.5  gal. 
1  brenta  "  =  10.80  gal. 

SAXONY. 
(Principal  commercial  cities, 

Dresden  and  Leipsic.) 
1  pound  =  17.625  oz.  Avdp. 

1  foot  =  11.875  in. 

1  ell  =  24  in. 

1  schaffel  of  corn  =  22  gal. 

1  wispel         "  =  66  bu. 

l'kanne=  1  litre       »=  1.75  pint. 
SMYRNA  AND  THE  LEVANT. 
1  oka  =  3.25  lb.  Tr. 

1  cantaro  =  127.5  lb.  Tr. 

1  rotolo  =  16.33  oz.  Tr. 

1  drachm  =  49.6  gr.  Tr. 

1  pik  =  27  in. 

1  kiliow  of  corn        =  11.625  gal. 
SPAIN. 
{Principal  commercial  city, 
Madrid.) 
1  pound  =1.01  lb. 

1  arroba  =  25  pounds  =  25.38  lb. 
1  quintal  =  4  arrobas  =  101.521b. 
1  cantaro  or  arroba  of  oil  =  3.75 

gal. 
1  cantaro  or  arroba  of  wine    = 

4.25  gal. 
1  raoyo  of  wine  =    16  arrobas  = 

68  gal. 
1  botta  =  38  arrobas  of  wine  — 
38  ^arrobas  of  oil  =  127.5  gal. 
1  fanegaofcorn  =  1.57  bu. 

1  cahiz  =  12  fanega8=  18.91  bu. 
1  vara  or  yard  =  33.37  in. 

SWEDEN. 
(Chief  commer.  city,  Stockholm.) 
1  pound  •  =  0.93  lb. 

1  pound  of  iron  =  0.75  lb. 

1  anker  ot  wine  =  10.35  gal. 


1  einier  of  wine  =  20.75  gal. 

1  ahm  =  2  einiers  =  41.50  gal. 
I  pipe  =  3  ahms  =  124.25  gal. 
1  tun  or  barrel  of  corn  =  4.16  bu. 
1  ell  =  23.36  in. 

SWITZERLAND. 
(Principal  commercial  cities, 

Geneva,  Ber.v,  &  Basle.) 
1  cwt.  =  100  lb.  =  50  kilogr.  = 

110.25  1b.  Avdp. 
1  lb.  =  .ikilog.  =  1 7.625  oz.  Avdp. 
1  foot  =  0.3  meter      =  11.85  in. 
1  ell  =2  feet. 

1  stab  or  staff  =  4  feet. 

1  maker  of  corn  =  4.125  bu. 

1  immir  of     ''  =  3.5  pitits. 

1  ohm  of  wine  =  33  gal. 

1  maas       ''  =  3.5  pints. 

TURKEY. 
(Principal  commercial  city, 
Constantinople.) 
1  pound,  chequi,  =  11.33  oz.  Avd. 
1  oka  =  14  oz.  Avdp. 

1  pik,  conmiercial  =  27  in. 

1  kiliow  of  corn  =  7.5  gal. 

1  fortin  =  4  killows        =  30  gal. 
1  almud  for  liquids      =  1.37  gal. 

TUSCANY. 
(Principal  commercial  cities^ 

Florence  and  Leghorn.) 
1  pound  =12  oz.  Avdp, 

1  quintal  =  74^  lb.  Avdp. 

1  braccio  =  23  in. 

1  mile  =  1  mile  48  yd. 

100  sacchi  of  corn  =  201  bu. 

160  quartuzzi  of  wine  =  10^^^  gal. 
1  barile  of  oil  =  7|  gal. 

UNITED  STATES. 

(Principal  commercial  cities^ 

New  York,  Boston,  Chicago, 

New  Orleans,  etc.) 

The  Weights  and  Measures  are  the 

same  as  in  England. 


Note. — The  weights  and  measures  of  Mexico,  Central  America,  and  of  th© 
Kepublics  of  ^South  America  are  the  same  j^eneraliy  as  those  of  Spain;  of  Brazil, 
the  same  as  those  of  Portugal ;  of  the  British  North  American  Provinces,  of  the 
IniteU  States,  and  of  Uny  ti,  ihe  same,  in  general,  as  in  England  ;  but  the  weights 
ci'  llayti  aie  about  8%  heavier,  and  its  measures  the  same  as  in  France. 
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The  metric  system  has  of  late  been  adopted  by  Spain  and  Portugal,  to  the 
©xclusionof  other  weights  and  measures.  In  1864,  it  was  legalized  in  Great 
Britain ;  and  its  use,  either  as  a  whole  or  in  some  of  its  parts,  has  been  authorized 
in  Greece,  Holland,  Italy,  Norway,  Sweden,  Mexico,  Guatemala,  Venezuala, 
Ecuador,  Columbia,  Brazil,  Chili,  San  Salvador,  Argentine  Kepublic,  and  the 
United  States. 

The  following  examples  will  embrace  operations  analogous  to  what  we  have 
already  had,  in  addition  to  the  exchange  of  weights  and  measures. 

Ex\  1.  A  Montreal  merchant  imports  from  Holland  2550  ells  of 
linen,  which  he  finds  costs  him  2  florins  per  yard.  In  payment  of  the 
same,  he  remits  through  London.  The  amount  of  the  remittance  is 
required,  allowing  9;^  %  premium  in  favor  of  sterHng  currency,  that 
£1  exchanges  for  14  florins  of  Amsterdam,  the  agent  at  London 
charging  \j(,  commission. 

Analysis.— Since  1  ell  equals  2.3  ft.,  2650 
ells  X  2.3  _i-  3  =  the  same  in  yards  ;  the 
yards  multiplied  by  4,  equal  the  whole  cost 
in  florins,  which,  divided  by  14,  are  reduced 
to  sterling  currency ;  and  this  in  turn  is  ex- 
changed to  dollars  by  multiplying  by  40  and 
dividing  by  y,  and  this  value  is  increased 
9^%  by  multiplying  by  1.095,  and  Anally 
the  brokerage  is  added  by  multiplying  by 
1.0025. 

Ex.  2.  A  merchant  of  Toronto  sends  lard  to  Hamburg  at  $10  per 
cwt.,  and  orders  remittance  through  Liverpool,  expense  of  remittance 
to  be  paid  by  N.  Ashley  of  Hamburg.  Allowing  $7  exchange  for  20 
mark  bancos,  and  13f^  mark  bancos  exchange  for  £1  ;  also,  that  the 
sterling  £  bears  a  premium  of  9  9^  in  Toronto,  and  that  105  lb.  Ham- 
burg equals  112  lb.  Toronto.  What  is  the  cost  of  1  lb.  Hamburg, 
■charges  for  commission  being  2  %,  insurance  \%'i 

Analysts.  $10-4-105  =  price  of  I 
lb.  Hamburg  in  Canada  currency,  which 
X  -^Q  or  £1,  and  [gg  makes  the  re- 
quired deduction  in  favor  of  Sterling 
currency ;  then  the  remaining  value  X 
-}gf5,  is  increased  by  the  percentage  of 
expense,  and  that  value  so  increased  X 
13y-  or  ^if  is  exchanged  to  mark  baneos  ; 


tx 

OPERATIOX. 

2550  ells 

3  ft. 

2.3  X  4  fl. 

Mfl. 

£1 

£9 

$40  X  1.095 

1.0025 

%  X  = 

=  $2725.176  + 

Ans. 


OPERATION. 

105 

10 

40 

9 

109 

100 

100 

103 

7 

96 

X 

16 

.r  =  4  skillings  5+  pfennings 
per  lb.,  Ans. 


\f£\  =  13f^  mark?,  £1  =  96  marks; 
and  the  marks  X  1^  skill.  =  4  .skillings 
5-f-  pfennings  per  lb.,  Ans. 


EXAMPLES  FOR   PRACTICE.       . 

1.  A  merchant  in  Quebec  ships  2000  1b.  of  butter  to  Bremen,  and 
sells  the  same  at  12  grotes  per  Bremen  lb.  The  total  receipts  are 
remitted  to  Paris,  and  the  merchant  of  Quebec  draws  on  his  agent 
there.  For  how  many  francs  at  5.25  to  $1  must  he  draw,  allowing 
hie  agent  in  Paris  charges  2  %  commission?        Ans.  1290.44  f-  fr. 

2.  L.  Enright  of  Halifax  imports  from  Lisbon  18  quintals  of  raisins, 
for  which  he  pays  50  rees  per  arrated.    He  sells  the  same  in  the 
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Halifax  market  at  7  cts.  per  lb.     What  is  his  total  gain,  allowing  he 
pays  1%  commission  for  remittance,  etc.  ?  Arts.  $22.16. 

3.  R.  N.  Burke  of  Montreal  imports  from  Belgium  2500  kilogr.  of 
flax,  purchased  at  60  centimes  per  kilogr.  The  expenses  of  importa- 
tion, including  commission,  etc.,.  amount  to  10^  on  the  first  cost. 
How  many  dollars  must  R.  N.  B.  remit  through  Liverpool,  to  pay  f:>r 
the  same,  allowing  a  premium  of  8  ^^  in  favor  of  Sterling  currency, 
and  25  francs  to  £1  ?  Also,  allowing  7  ^  of  the  whole  for  waste,  and 
tJjat  R.  N.  B.  sold  the  flax  for  8  cts.  per  net  pound  5  what  per  cent, 
did  he  gain  on  the  total  cost? 

Ans.  $816.80  to  be  remitted,  and  29  %  gained. 

4.  Maple  sugar  is  bought  in  Quebec  at  8  cts.  a  pound,  and  exported 
to  Naples,  and  sold  at  3.5  carlini  per  rottolo,  and  remittance  is  ordered 
through  Paris,  the  exchange  between  Naples  and  Paris  being  at  the 
rate  of  24  grani  to  1  franc,  and  between  Paris  and  Quebec  at  the  rate 
of  5.25  francs  to  $1.  Allov.'ing  \\  %  tare  in  Naples,  and  that  freight, 
insurance,  etc.,  amount  to  5  96,  what  is  the  profit  or  loss  of  the  trans- 
action ?  Ans,    65%  gained. 

5.  Wishing  to  import  broadcloth,  I  find  that  the  quality  I  desire 
will  cost  me  at  Liverpool  12s.  6d.  sterling,  and  at  Paris  16  francs  12 
centimes.  Allowing  a  premium  of  9  %  m  favor  of  Sterling  currency, 
and  5.25  francs  to  the  dollar,  at  which  market  can  I  purchase  most 
advantageously,  the  brokerage,  etc.,  being  the  same  in  each  place  ? 

Ans.  41^  cts.  per  yd.  in  favor  of  Liverpool. 

6.  Having  a  quantity  of  wheat,  which  I  wish  to  export  to  the  best 
market,  I  make  inquiries  and  find  London  and  Amsterdam  the  two 
most  favorable  places,  and  proceed  to  investigate  their  comparative 
merits.  I  find  that  in  Amsterdam  it  commands  1273  florins  per  last, 
and  remittance  can  be  effected  through  Paris  at  the  rate  of  37  florins 
to  80  francs,  5.20  francs  being  equal  to  $1  ;  and  at  London  the  price 
is  3s.  4d.  sterling  per  bushel,  Sterling  currency  bearing  a  premium  of 
9  9^  in  the  Canada  market;  also  that  expense  of  remittance,  etc., 
through  Paris,  amount  to  I5  ^,  while  from  London  it  amounts  to  only 
I  %.     To  which  market  shall  I  send  my  wheat  ? 

Ans.  18  cts.  per  bushel  in  favor  of  London. 

7.  A  merchant  in  Kingston  imported  372  stone  of  flax  from  Bremen 
at  4  grotes  per  lb.  Which  is  the  better  course  of  remittance  :  through 
Hamburg  and  Liverpool,  at  the  rate  of  4  thalers  to  9  mark  bancos, 
and  97  mark  bancos  to  £7,  the  pound  sterling  bearing  a  premium  of 
9  % ;  or,  through  Paris  and  Naples,  at  the  rate  of  76  thalers  to  63 
ecudi  of  Naples,  and  1  scudo  to  5  francs,  and  5.25  francs  to  $1 ;  the 
expenses  of  transmission  through  the  former  course  being  2^^,  and 
through  the  latter  3J  %1  Also,  how  much  is  gained  by  so  remitting? 
Ans.  Hamburg  and  Liverpool  is  $3.54  less  than  Paris  and  Naples. 

8.  Imported  flax  from  Amsterdam ;  cost  8  centesimi  per  pound  of 
Netherlands.  To  pay  for  the  same,  remittance  was  made  through 
London  and  Bremen,  with  a  premium  of  8  %  in  favor  of  Sterling  cur- 
rency, £21  exchanging  for  128  thalers,  and  2  florins  of  Netherlands  to 
1  thaler  of  Bremen,  expense  of  remittance  being  5  %.  What  shall  I 
gain  per  lb.,  and  also  at  what  rate  %,  if  I  sell  the  same  at  4  cts.  per 
pound  of  Canada?  Ans.  Gained  1  cent  per  lb.,  or  33  % 
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ARITHMETICAL   PROGRESSION    (460). 

«50^.  Case  V. —  Given  the  common  difference,  ilie  number  of 
terms,  and  the  sum  of  all  the  terms,  to  find  the  first  term, 

Ex.  The  number  of  terms  is  34,  the  common  difference  6,  and  the 
sum  of  the  terms,  of  a  series  of  num-bers  in  arithmetical  progression 
is  3536  ;  what  is  the  first  term  ? 

Operation.    a=  *  —  [  (n  —  I)  x  ^  c]  = -2^  — [(34  —  1) 

X  3]  =  5,  the  first  term,  Ans. 

50d.  Rule. — Divide  the  sum  of  the  terms  hy  the  number  of 
terms  ;  subtract  from  the  quotient,  if  the  series  be  ascending,  oth- 
erwise add  to  it,  half  the  product  of  the  common  difference  into 
the  number  of  terms  less  one. 

examples  for  practice. 

1.  If  the  number  of  terms  be  22,  the  common  difference  5,  and  the 
sum  of  the  terms  1221  ;  what  is  the  first  term?  Ans.  3. 

2.  A  farmer  is  to  receive  $300  in  12  payments,  each  succeeding 
payment  to  exceed  tlie  former  by  |4  j  what  will  his  first  payment 
be?  Ans.  3. 

510.  Case  VI. —  Given  the  first  term,  the  common  difference, 
and  the  number  of  terms,  to  find  the  sum  of  all  the  terms. 

Ex.  If  the  first  term  of  a  series  of  numbers  in  arithmetical  progres- 
sicyi  be  5,  the  number  of  terms  34,  and  the  common  difference  6  j 
what  is  the  last  term  ? 

Operation.  1  --  a  -!-  [  (n  —  1)  x  c]  =  5  +  [(34  —  1)  x  6J 
-=.  203,  the  last  term,  Ana. 

^11.  Rule. — Addj  to  twice  the  first  term,  if  the  series  be  ascend- 
ing ;  otherwise  sifjtractfrom  it  the  product  of  the  common  difference 
into  the  number  of  terms,  less  one  ;  multiply  tJie  sum  or  difference 
by  half  the  number  of  terms. 

examples  for  practice. 

1.  If  the  first  term  be  3,  the  number  of  terms  22,  and  the  common 
difierence  5,  what  is  tlie  last  term?  Ans.  108. 

2.  A  man  purcliaseil  100  yards  of  cloth;  the  first  yard  cost  him 
40  cts.,  and  each  succeeding  yard  20  cts.  more  to  the  last ;  what  did 
the  last  yard  cost  him  ?  Ans.  $20.20. 

3.  The  first  term  of  an  ascending  series  is  I,  the  number  of  terms 
18,  and  the  common  dilf.  |,  what  is  the  last  term?  (ins.  7^. 
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Geometrical  progression  (4T7). 

51.2.  Case  III. —  Given  the  first  term,  the  comnvjii  ratio,  aiid 
the  numher  of  terms,  to  find  the  sum  of  the  terms. 

Ex.  Tf  the  first  term  of  a  series  of  numbers  in  geometrical  progres- 
sion be  5,  tlie  ratio  3,  and  the  number  of  terms  12,  what  is  the  sum 
of  the  terms? 


1328600,  Ans. 


/pn    _    n  _         312  —  1 

Operation,    s  =  a    r-    =  o  x  — —  = 

Vr  —  W  ^—^ 

<S13.  Rule. — From  the  power  of  the  ratio  lohose  degree  is  the 
numher  of  terms,  subtmct  one;  divide  the  remainder  by  the  com- 
mon ratio,  less  one,  and  midtiply  the  qtwtient  by  the  first  term. 

EXAMPLES   FOR  PRACTICE. 

1.  If  the  first  term  be  4,  the  ratio  3,  and  the  number  of  terms  7, 
what  is  the  sum  of  the  terms  ?  yl^is.  4372. 

2.  The  first  term  in  a  geometrical  progression  is  1,  the  number  of 
terms  7,  and  the  coinmon  ratio  4,  what  is  the  sum  of  the  terms? 

Ans.  5461. 

3.  If  a  body  be  put  in  motion  by  a  force  wliich  moves  it  8  miles  in 
the  first  portion  of  time,  7  miles  in  the  second  equal  portion,  and  so, 
in  the  ratio  of  |,  for  ever,  how  many  miles  will  it  pass  over? 

Ans.  64  iiules. 

514.  Case  TV. — Given  the  first  term,  the  last  term,  and  the 
sum  of  the  terms,  to  find  the  common  ratio. 

E.v.  The  first  term  of  a  geometrical  progression  is  1 ,  the  last  term 
is  177147,  and  the  sura  of  all  the  terms  is  265720;  what  is  the  com- 
mon ratio? 

r,  S— a         265720  —  1 

Operation.   r= = =  :-;,  Ans. 

S  — 1         265720  —  177147        "'  '^«^- 

515.  Rule. — Divide  the  difference  between  the  first  term  and 
the  sum  by  the  difference  between  the  last  term  and  the  sum  :  the 
quotient  will  be  The  common  ratio. 

examples  for  practice. 

# 

1.  The  first  term  is  4,  the  last  term  1372,  and  the  sum  of  the  terms 
1600;  what  is  the  ratio ?  Ana.  7. 

2.  The  first  term  of  a  geometrical  progression  isj  \.  the  last  t^riii 
is  32,  and  the  sum  of  the  terms  is  63| ;  what  is  the  ratio?  An^.  2. 

3.  A  debt  of  14095  can  be  discharged  in  a  year  by  monthly  pa v- 
ments,  in  geometrical  progression,  of  which  the  first  pavmeni  is  $1^ 
and  the  last  $2048 ;  what  will  be  the  ratio  of  the  series?" 
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PROMISCUOUS    EXAMPLES   IN    PROGRESSIONS. 

1.  A  lady  gave  to  a  poor  person  on  the  first  day  of  the  year  $.10  ; 
on  the  second,  $.25;  and  each  succeeding  day  $.15  more,  than  on 
the  former:  how  much  did  this  person  receive  on  the  last  day  of  the 
year?  Ans.  $5'4.70. 

2.  For  7  days  a  captain  distributed  some  money  to  his  soldiers;  on 
the  first  day  he  gave  ihem  $.40,  and  on  the  following  days  he  mul- 
tiplied that  sum  by  a  certain  number:  find  that  number,  knowing 
that  on  the  7th  day,  they  received  $290.  Ans.  3. 

3.  "What  sum  must  be  paid  for  a  thermometer,  wliose  price  is  equal 
to  the  1st.  term  of  an  arithmetical  progression,  of  which  the  15th.  term 
is  $7.50  and  the  ratio  $.50?  Ans.  50  cts. 

4.  How  many  loaves  of  2  lb.  each  did  a  baker  sell  on  the  last  day 
of  a  week,  if,  on  the  first  day,  he  sold  for  $3.84  at  the  rate  of  6  cents 
per  lb. ;  and,  if  the  sale  of  each  day  was  triple  that  of  the  preceding 
day?  Ans.  23328. 

5.  On  the  first  year  of  his  business,  a  confectioner  cleared  $650; 
on  the  7th.  year  he"  cleared  $473850;  required  the  ratio  of  increase  per 
year.  Ans.  3. 

LIFE  INSURANCE. 

f>16.  Life  Insurance  is  a  contract  in  which  a  company 
Stipulates  to  pay  a  certain  sum  of  money  on  the  death  of  the 
person  insured,  in  consideration  of  payments  made  by  the  insured 
as  specified  in  the  policy. 

Notes. — 1.  The  policy  may  continue  in  force  during  the  life  of  the  insured, 
ffhen  it  is  called  a  Life  Policy  :  or  only  lor  a  specitied  number  of  years,  when  it 
is  called  a  Term  Policy. 

2.  The  insurance  may  be  effected  on  Ihe  payment  of  a  single  premium  at  the 
time  the  policy  is  made  ;  or  the  premium  may  be  payable  annually,  semi-an- 
nually, or  quarterly,  according  to  agreement. 

'6.  The  insured  may  designate  to  whom  the  amount  of  the  policy  shall  be  paid. 

SIT.  TJfc-T,T,;iS]|f^nifi§  ^0||AfiiP°  are  of  the  following  kind?  : 
1st.  An  JEinchmnent  Insurance  Policy,  that  is,  a  contract  in  which 
an  Insurance  Company  agrees  to  pay  to  the  party  insured  a  spec- 
ified sum  at  a  certain  age,  or  to  his  heirs,  should  his  death  occur 
before  that  age,  on  condition  that  he  shall  pay  an  annual  premium 
until  the  policy  matures ;  2nd.  A  Nbn-for/eiting  life,  or  Endow- 
ment Policy^  is  one  in  which,  even  though  the  party  insured  should 
fail  to  pay  his  annual  premiums  after  the  first,  the  company  agrees 
to  pay  an  equitable  amount  of  the  sum  insured  on  the  maturity 
of  the  policy. 

The  Expectation  of  Life  is  the  average  number  of  years  that 
persons  of  the  same  age  may  be  expected  to  live,  as  determined 
by  tables  of  mortality. 
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Notes. — l.  The  annual  premiam  must  be  such  a  sum  as  will,  when  put  at 
interest,  amount  to  the  sum  insured,  at  the  dote  of  tlie  expectation  of  life.  This 
sum  is  easily  found  upon  the  principle  of  Life  Annuities. 

2.  Life  Insurance  Companies  have  tables  showing  the  premium  to  be  paid  at 
eny  age  to  secure  ad  annuity  of  $100,  during  the  remainder  of  life. 

3.  Since  a  payment  is  made  at  tha  issue  of  the  policy,  and  another  at  the  ex" 
piration  of  the  first  year,  the  number  of  payments  on  a  policy  will  always  be  1 
more  than  the  number  of  years. 

4.  There  are  two  tables  showing  the  Expectation  of  Life.  One,  called  the 
Ciitlisle  Table,  the  other,  the  Wigglesworth  Table.  The  Exspectation  of  Life, 
according  to  ttie  two  tables  named,  is  shown  in  the  following 
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ANNUAL 

PREMIUM    ON 

A   POLICY    OF   $100. 

Age  at 

Payments 

Payments 

Payments 

Payments 

Afre  at 

issue. 

during  life. 

To  cease  at  65. 

To  cease  at  60. 

To  cease  at  50. 

issue. 

U 

$1.4707 

$1.4999 

$1.5288 

$1.6150 

14 

15 

1.5105 

1.5422 

1.5688 

1.6081 

15 

16 

1.5510 

1.5861 

1.6145 

1.7240 

10 

17 

1.5940 

1.6816 

1.6625 

1.7826 

17 

18 

1.6377 

1.6786 

1.7124 

1.8444 

18 

19 

1.6829 

1.7275 

1.7644 

1.9090 

19 

20 

1.7296 

1.7782 

1.8186 

1 .9785 

20 

21 

1.7780 

1.8810 

1.8753 

2.0510 

21 

22 

1.8280 

1.8859 

1.9844 

2.1292 

22 

28 

1.8798 

1.9431 

1.9968 

2.2118 

28 

24 

1.9335 

2.0027 

2.0612 

2.8000 

24 

25 

1.9891 

2.0648 

2.1291 

2.3944 

25 

20 

2.0470 

2.1300 

2.2007 

2.4959 

26 

27 

2.1071 

2.1981 

2.2761 

2.0054 

27 

28 

2.1690 

2.2695 

2.3555 

2.72,^8 

28 

V.) 

2.2840 

2.3444 

2.4395 

2.8525 

29 

80 

2.3028 

2.4280 

2.5284 

2.9928 

80 

31 

2.3728 

2.5058 

2.6226 

8.1466 

31 

82 

2.4464 

2.5930 

2.7228 

8.3163 

82 

88 

2.5282 

2.6851 

2.8296 

3.5044 

38 

84 

2.6034 

2.7824 

2.9436 

8.7142 

34 

85 

2.6878 

2.8856 

3.0657 

3.9503 

85 

80 

2.7752 

2.9951 

3.1971 

4.2182 

36 

87 

2.8674 

8.1117 

3.8887 

4.5251 

37 

88 

2.9641 

3.2361 

8.4919 

4.8807 

38 

89 

8.0658 

3.3692 

8.6584 

5.2981 

39 

40 

3.1729 

3.5120 

8.8402 

5.7959 

40 

41 

8.2856 

8.6654 

4.0893 

41 

42 

8.4046 

8.8811 

4.2588 

42 

48 

8.5308 

4.0106 

4.5021 

43 

44 

8.6632 

4.2055 

4.7735 

44 

45 

3.8038 

4.4181 

5.0782 

45 

46 

3.9530 

4.6512 

5.4235 

46 

47 

4.1111 

4.9075 

5.8180 

47 

48 

4.2782 

5.1902 

6.2726 

48 

49 

4.4549 

5.5038 

6.8032 

49 

50 

4.6417 

5.8536 

7.4317 

60 

51 

4.8893 

6.2470 

61 

52 

5.0486 

6.6985 

62 

58 

5.2708 

7.2061 

63 

54 

5.5067 

7.8017 

64 

55 

5.7577 

8.5048 

55 
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ANNUAL    PREMIUM    ON 

A    POLICY    OF    $100. 

Age  at 

Policy  due 

Policy  due 

Policy  due 

Policy  due 

Policy  due 

Policy  due 

Age  at 

issue. 
14 

at  40. 

at  45. 

at  50. 

at  55. 

at  60. 

at  (35. 

issue. 
14 

12.475 

$2,113 

$1,868 

$1,704 

15 

2.587 

2.197 

1.935 

1.759 

15 

16 

$3,356 

2.707 

2.2.^5 

2.004 

1.816 

$1,694 

16 

17 

3.545 

2.835 

2.379 

2.077 

1.876 

1.746 

17 

18 

3.752 

2.937 

2.478 

2.153 

1.939 

1.799 

18 

19 

3.978 

3.122 

2.585 

2.234 

2.004 

1.855 

19 

20 

4.228 

.3.283 

2.698 

2.320 

2.073 

1.914 

20 

21 

4.504 

3.458 

2.819 

2.410 

2.145 

1.974 

21 

22 

4.812 

3.648 

2.949 

2.506 

2.220 

2.038 

22 

23 

5.156 

3.855 

3.089 

2.608 

2.300 

2.104 

23 

24 

5.544 

4.083 

3.239 

2.717 

2  384 

2.174 

24 

25 

5.985 

4.333 

3.402 

2.832 

2.473 

2.247 

25 

26 

6.489 

4.611 

3.578 

2.956 

2.567 

2.323 

26 

27 

7.082 

4.920 

3.770 

3.088 

2.666 

2.404 

27 

28 

7.752 

5.265 

3.979 

3.231 

2.772 

2.489 

28 

29 

8.558 

5.654 

4.208 

3.384 

2.884 

2.578 

29 

30 

9.526 

6.096 

4.461 

3.549 

3.004 

2.672 

30 

31 

6.601 

4.740 

3.728 

3.132 

2.772 

31 

32 

7.185 

5.051 

3.923 

3.268 

2.877 

32 

33 

7.866 

5.398 

4.135 

3.415 

2.989 

33 

34 

8.673 

5.789 

4.368 

3.573 

3.108 

34 

35 

9.641 

6.232 

4.624 

3.743 

,3.235 

35 

36 

6.739 

4.906 

3.928 

3.370 

36 

37 

7.325 

5.221 

4.128 

3.515 

37 

38 

8.008 

5.572 

4.347 

3.670 

38 

39 

8.816 

5.967 

4.586 

3.837 

39 

40 

9.787 

6.415 

4.849 

4.017 

40 

41 

6.927 

5.139 

4.212 

41 

42 

7.518 

5.462 

4.424 

42 

43 

8.207 

5.822 

4.655 

43 

44 

9.022 

6.227 

4.903 

44 

45 

10.000 

6.686 

5.185 

45 

46 

7.210 

5.491 

46 

47 

7.813 

5.830 

47 

48 

8.515 

6.208 

43 

49 

9.343 

6.630 

49 

50 

10332 

7.105 

50 

51 

11.536 

7.645 

51 

52 

8.265 

52 

53 

8.983 

53 

54 

9.826 

54 

55 

10.831 

r 

55 
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NON-FORFEITING   TABLE. 

Annual  Premiums  payable  for  five,  ten,  fifteen,  or  twenty  years,  to  secure  $100, 
payable  at  the  death  of  the  insured.  If  the  insured  be  living,  and  should  fail  to 
make  any  payment  when  due,  the  policy  will  not  be  forfeited  (all  the  other  con- 
ditions of  the  policy  being  complied  with),  but  will  be  good  for  a  sum  payable  at 
death  proportioned  to  the  number  of  premiums  paid  ^  that  is,  after  one  premium, 
for  one-fifth,  one-tenth,  one-fifteen,  or  one-twentieth  of  the  sum  assured,  and  so 
on  for  each  successive  premium  paid.  Dividends  of  Return  Premiums  will  be 
made  during  life,  on  the  ordinary  annual  Life  Rates. 


Age. 

Five 

Ten 

1 
Fifteen  Twenty 

Age. 
36 

Five 

Ten 

Fifteen 

Twenty 

Paym's 

Paym's 

Paym's 

Paym's 

Paym's 

Paym's 

Paym's 

Paym'd 

21 

$7,696 

$4,294 

$3,190 

$2,656 

$10,470 

$5,914 

$4,434 

$3,726 

•22 

7.848 

4.386 

3.260 

2.716 

37 

10.702 

6.050 

4.546 

3.816 

23 

8.020 

4.482 

3.332 

2.778 

38 

10.936 

6.190 

4.648 

3.906 

24 

8.192 

4.582 

3.412 

2.844 

39 

11.178 

6.3.36 

4.758 

4.002 

25 

8.374 

4.690 

3.494 

2.914 

40 

11.422 

6.478 

4.870 

4.096 

26 

8.556 

4.798 

3.574 

2.986 

41 

11.664 

6.612 

4.972 

4.186 

27 

8.758 

4.914 

3.666 

3.062 

42 

11.886 

6.738 

5.062 

4.276 

28 

8.962 

5.030 

3.750 

3.138 

43 

12.110 

6.862 

5.164 

4.366 

29 

9.154 

5.138 

3.838 

3.210 

44 

12.332 

6.988 

5.266 

4.462 

30 

9.316 

5.234 

3.908 

3.274 

45 

12.566 

7.122 

5.366 

4.564 

31 

9.488 

5.330 

3.980 

3.338 

46 

12.808 

7.262 

5.478 

4.676 

32 

9.660 

5.430 

4.060 

3.408 

47 

13.062 

7.410 

5.610 

4.800 

33 

9.842 

5.540 

4.152 

3.480 

48 

13.336 

7.574 

5.752 

4.936 

34 

10.258 

5.658 

4.246 

3.558 

49 

13.648 

7.762 

5.914 

5.092 

35 

14.400 

5.782 

4.334 

3.640 

50 

13.984 

7.972 

6.106 

5.274 

EXAMPLES   FOR   PRACTICE. 


1.  What  sum  must  a  person  pay  annually  to  an  Insurance  Com- 
pany,  (or  a  lite  policy  of  $2750,  his  age  being  31  years  at  the  issue  of 
the  policy  ? 

Analysis.  —  We  multiply  the 
face  of  the  policy,  $2750,  by  the 
rate  %  found  opposite  31  years  ic 
the  Life   Table,    expressed  deci- 
mally, and  obtain  $65,252,  the  annual  premium  required. 


^2750 


OPERATION'. 

X  .023728  =  $65,252,  Ans. 


2.  A  person  at  the  age  of  23  insures  his  life  for  $1500 ;  what  is  his 
annual  premium  ?  Ans.  $28,197. 

3.  What  is  the  annual  payment  on  an  endowment  policy  for  $3500, 
payable  at  the  age  of  f)b^  issued  to  a  person  at  the  age  of  27  years  ? 

4.  A  man  32  years  old  took  an  endowment  assurance  policy  for 
$850,  due  at  the  age  of  50,  and  died  when  49  years  old  j  how  much 
more  would  his  heirs  have  realized  if  he  had  taken  a  lifis  policy  for  the 
game  amount  with  payment  to  cease  at  50  ?  Ans.  $265.40. 
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5.  A  gentleman  obtained  an  insurance  on  his  life  at  the  age  of  26^ 
and  died  at  the  age  of  45  ,  the  policy  taken  required  annual  payment* 
of  premium  during  life,  and  secured  to  his  heirs  $3659.24  more  than 
the  whole  premium  paid.     What  is  ihe  face  of  the  policy? 

Ans.  $6195.80. 

6.  Leo  Perry,  50  years  old,  effects  an  insurance  for  life  for  $7000, 
for  which  he  pays  an  annual  premium  of  $4.60  on  each  $100  insured. 
If  he  should  die  at  the  age  of  80  years,  how  much  less  will  be  the 
amount  of  insurance  than  the  payments,  allowing  the  latter  to  b» 
without  interest?  "  .4n4.  $2660. 


ANNUITIES. 

518.  An  Annuity  is  a  fixed  sum  of  money  payable  annually, 
or  at  the  end  of  equal  periods  of  time,  to  continue  for  a  given 
number  of  years,  for  life,  or  for  ever. 

old.  A  Certain  Annuity  is  one  whose  period  of  continuance 
is  for  a  definite  number  of  years. 

530.  A  Contingent  Annuity  is  one  whose  time  of  com- 
mencement, or  ending,  or  both,  is  uncertain. 

521.  A  Perpetual  Annuity,  or  Perpetuity,  is  one  which 

continues  forever. 

523.  An  Annuity  in  Reversion  (whether  certain,  contin- 
gent," or  perpetual)  is  one  which  begins  at  a  specified  future  time, 
or  on  the  occurrence  of  a  specified  future  event. 

523.  An  Annuity  in  Arrears,  or  Forborne,  is  one  whose 
payments  were  not  made  when  due.  Interest  is  to  be  reckoned  on 
each  payment  of  an  annuity  in  arrears,  from  its  maturity,  the 
same  as  on  any  other  debt. 

524.  The  Amount,  or  Final  Value,  of  an  annuity  is  the 
sum  of  all  the  payments,  at  compound  interest,  from  the  time  each 
became  due,  to  the  end  of  the  annuity. 

525.  The  Present  Value  of  an  annuity,  at  compound  in- 
terest, is  the  sum  of  the  present  values  of  all  its  payments  ;  or  the 
present  worth  of  its  final  value.  The  present  value,  put  out  at 
coinpound  interest,  will  amount,  at  the  time  of  the  expiration  of 
the  annuity,  to  its  final  value. 

Notes. — 1.  An  annuity  is  said  to  be  deferred,  when  it  does  not  commence  until 
after  a  certain  period ;  reversionary,  when  it  does  not  commence  until  after  tho 
occurrence  of  some  specified  future  event,  as  the  death  of  a  certain  person ;  and 
\ti  poBsesaion,  when  it  has  commenced,  or  commences  immediately. 

2.  The  subject  of  annuities  is  one  of  great  practical  importance  in  the  affairs 
of  life.  Its  principal  applications  are  leases,  life-estates,  pensions,  rents,  dowers, 
reversions,  life-insurance,  etc.  The  problems  are  readily  solved  by  means  of 
tables  which  give  the  present  and  final  values  of  $1  for  a  given  camber  of  years, 
at  the  ordinary  rates  of  interest. 
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TABLE 


S'howing  the  amount  of  an  annuiUj  of$\  per  annum,  at  compound 
interest  for  any  number  of  years  not  exceeding  fifty. 


i  ~    3  per  cent.  3i  per 


1.000000 
^.030000 
3.090900 
4.183627 
5.309136 
6.468410 
7.662462 
8.892336 
10.159106 
1 1 .463S79 
J  2.807796 
14  192030 
15.617790 
17.036324 
18.598914 
20.156881 
21.761.588 
23.414435 
25  116S6S 
26.870374 
28.6764«6 
30.536780 
32.452884 
34.426470 
36.459264 
38.553042 
40.709634 
42.930923 
45.218850 
47.575416 
50.002678 
52.502759 
55.077641 
57.730177 
60.462082 
63.271944 
6G.174223 
69.159449 
72.234233 
75.401260 
78.663298 
82.023190 
85.483892 
89.048409 
92.719861 
96.501457 
100.396501 
104.408396 
108.540648 
112.796867 


•  cent. 


1 .000000 
2.035000 
3  106225 
4.214943 
5.362466 
C.550152 
7.779408 
9.051687 
10.368496 
11.731393 
13.141992 
14.601962 
16.113030 
17.676986 
19.295681 
20.971030 
22.705016 
24.499691 
26-357180 
28.279682 
30.269471 
32.328902 
34460414 
36.666528 
38.949857 
41.313102 
42.759060 
46.290627 
48.910799 
51.622677 
54.429471 
57.334502 
60.341210 
63  453152 
66.674013 
70.007603 
73.457869 
77.028595 
80.724906 
84.550278 
88.509537 
92.607371 
96.848629 
101.238331 
105.781673 
110.484031 
115.350973 
120.388297 
125.601846 
130.999910 


4  per  cent. 


1.000000 
2  040000 
3.121600 
4.246464 
5  416323 
6.632975 
7.898294 
9.214226 
10  582795 
12006107 
13.486351 
15.025805 
16  626838 
18.29J911 
20.U235S3 
2j  824531 
23697512 
25.64.5413 
27.67|-.>29 
29.778079 
31.969202 
34.247970 
36.617889 
39.082604 
41  645908 
44.311745 
47.084214 
49.967583 
52.966236 
56.084938 
59.323335 
62.701469 
66.209527 
69.857909 
73.652225 
77.593314 
81.702246 
65.970330 
90.409150 
95.025516 
99.820536 
104.819598 
110.012382 
11.5.412877 
121.029392 
120.871)568 
132.94.5390 
139.263206 
145.833734 
152.667084 


per  cent.  6  per  cent.  7  per  cent 


]. 

o 

3. 
4 

5. 
0. 
8. 
9. 

11. 

12. 

14. 

15. 

17. 

19. 

21. 

23. 

25 

23. 

30. 

33. 

35. 

33. 

41 

44 

47. 

51. 

54. 

58. 

62. 

66. 

70 

75, 

80. 

85. 

90. 

95. 
101. 
107. 
114 
120. 
127, 
135 
142 
151, 
159 
I  OS 
178 
188 
198 
209 


000000 
050000 
152500 
310125 
52.5631 
801913 
142008 
549109 
026564 
577893 
206787 
917127 
712983 
593632 
57c564 
657492 
840366 
132385 
539004 
065954 
719252 
.50.5214 
430475 
501999 
727099 
113454 
669126 
402533 
322712 
,433343 
760790 
298829 
063771 
,066959 
,320307 
,830323 
,628139 
,709546 
095023 
,799774 
,839703 
,231751 
993339 
.143000 
.7001.50 
.035104 


1.000000 
2.000000 
3.183000 
4.374016 
5.637093 
6.975319 
8.393838 
9.897468 
11.491316 
13.180795 
14.971643 
16.869941 
18.882138 
21.015006 
23.275970 
25.670523 
28.212380 
30  905653 
33.759992 
36.785591 
39.992727 
43  392290 
40.995328 
50.815577 
54.864512 
59.1.36383 
63.705766 
63  528112 
73.639798 
79.058186 
84  801077 
90.889778 
97.343105 
104.133755 
111.434780 
119.120807 
127.208119 
135.904200 
145.058458 
154  701900 
105.047084 
175.950045 
187.597577 
199.758032 
212  743514 
220.508125 
1I9422|241.093012 
025393  250.504.529 
.420003  272.9.58401 
.347970  290.335905 


1.000000 

2  070000 

3  214900 

4  439943 
5,750739 
7.153291 
8.6.54021 

J  0.259803 

1 1  977989 

13.816443 

15.783599 

17.883451 

20.14064.5 

22.550438 

25  129022 

27.838054 

30.840217 

33  999033 

37.378965 

40995492 

44.865177 

49  005739 

53  436141 

53  176671 

63.249030 

68.676470 

74.483323 

60.697691 

87.34652f 

94.460786 

102.073041 

110  218154 

118.933425 

128.258765 

138.236878 

148.913460 

160.337400 

172.561020 

185.640292 

199.635112 

214.609570 

230.632240 

247.776496 

260.120851 

285.749311 

306  751703 

329.224386 

353.270093 

378.999000 

406.528929 


TABLE 
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Shovnng  the  present  loorth  of  an  annuity  of$\  per  annum,  to 
continue  for  any  number  of  year  i^  not  exceeding  fifty. 


i 

3  p.  cent. 

3i  p.  cent. 

4  p.  cent. 

5  p.  cent. 

6  p.  cent. 

7  p.  cent. 

1 

1 

0.970874 

0.966184 

0.961538 

0.952381 

0.943.396 

0.934579 

2 

1.913470 

1.899694 

1 .886095 

1.859410 

1.833393 

1.808017 

3 

3 

2.828611 

2.801637 

2.775091 

2.72.3248 

2  673012 

2.624314 

4 

4 

3.717098 

3.673079 

3.629895 

3545951 

3.465106 

3.387209 

2 

5 

4.579707 

4.515052 

4.451822 

4.329477 

4.212364 

4.100195 

5 

6 

5.417191 

5.328.553 

5.242137 

5.075692 

4.917324 

4.766537 

6 

7 

6.230283 

6.114544 

6  002055 

5.786373 

5..5823S1 

5.389286 

7 

8 

7.019692 

6.873956 

6.732745 

6.463213 

6.209744 

5.971295 

8 

9 

7.786109 

7.607687 

7.435332 

7.107822 

6.801692 

6.515228 

9 

10 

8.530203 

8.316605 

8.110896 

7.721735 

7.360087 

7  023577 

10 

]J 

9.252624 

9.001551 

8.760477 

8  306414 

7.886875 

7.498669 

11 

12 

9.954004 

9.663334 

9.385074 

8.863252 

8.383844 

7.942671 

12 

33 

10.6349.55 

10.302738 

9.985648 

9.393573 

8.852683 

8.357635 

13 

14 

1 1 .296073 

10.920520 

10..563123 

9.898641 

9.294984 

8.745452 

14 

15 

11.937935 

11.517411 

11.118:387 

10.3796.58 

9.712249 

9.107898 

15 

16 

12.561102 

12.094117 

11.652296 

10.837770 

10.105895 

9.446632 

16 

17 

13.166118 

12.651321 

12.165669 

11.274066 

10.477260 

9.763206 

17 

18 

13.75.3513 

13.189682 

12.659297 

11.689587 

10.827603 

10.059070 

18 

19 

14.323799 

13.709837 

1.3.1339.39 

12.085321 

11.158116 

10.335578 

19 

20 

14.877475 

14.212403 

13.590326 

12.462210 

11.469421 

10.593997 

20 

21 

15.415024 

14.697974 

14.029160 

12.821153 

1 1.764077 

10.835527 

21 

22 

15.936917 

15.167125 

14451115 

13.163003 

12.041582 

11.061241 

22 

23 

16.443608 

15.620410 

14.856842 

13.488574 

12.303379 

11.272187 

23 

24 

16.935542 

16.058368 

15.246963 

13  798642 

12.550358 

11.469334 

24 

25 

17.413148 

16.431515 

15.622080 

14.093945 

12.783356 

11.653.^)83 

25 

26 

17.876842 

16.890352 

15.982769 

14.275185 

13.003166 

11.825779 

26 

27 

18.327031 

17.285365 

16.329.586 

14.643034 

13.210534 

11.986709 

27 

28 

18.764108 

17.667019 

16  663063 

14.898127 

13.406164 

12.137111 

23 

29 

19.183455 

18.035767 

16.983715 

15  141074 

13.590721 

12.277674 

29 

30 

19.600441 

18.392045 

17.292033 

1.5.372451 

13.764831 

12.4U9041 

30 

31 

20.000428 

18.736276 

17.588494 

15.592811 

13.929086 

12.531814 

31 

32 

20  338766 

19.068685 

17.873552 

15.802677 

14.084043 

12.646.555 

32 

33 

20.765792 

19.390208 

18.147646 

16.002549 

14.230230 

12.753790 

33 

34 

21.131837 

19.700684 

18.411198 

16  1922(14 

14.368141 

12.854009 

34 

35 

21.487220 

20.000661 

18.664613 

16.374194 

14.498246 

12-947672 

35 

36 

21.8322.52 

20.290494 

18.908282 

16.546852 

14.620987 

13.035208 

36 

37 

22  ir.7235 

20.570525 

19.142579 

16.711287 

14  736780 

13.117017 

37 

38 

22.492462 

20.841087 

19.367864 

16.867893 

14.846019 

13193473 

38 

39 

22.808215 

21.102500 

19.584485 

17.017041 

14.949075 

13.264928 

39 

40 

23.114772 

21.35.5072 

19.792774 

17.159086 

15.046297 

13.331709 

40 

41 

23.412400 

21.599104 

19  993052 

17.294368 

15.138016 

13.394120 

41 

42 

23.701359 

21.834883 

20.185627 

17.423208 

15.224543 

13.452449 

42 

43 

23  981902 

22.062689 

20.370795 

17.545912 

15.306173 

13.506962 

43 

44 

24.254274 

22.282791 

20.548841 

17.662773 

15.383182 

13.557908 

44 

45 

24.518713 

22.495450 

20.720040 

17.774070 

15.455832 

13.605522 

45 

46 

24.775449 

22.700918 

20.884654 

17.880067 

15.524370 

13.650020 

46 

47 

25.024708 

22.899438 

21.042936 

17.981016 

15.589028 

13.691608 

47 

48 

25.266707 

23.091244 

21.195131 

18.077158 

15.650027 

13.730474 

48 

49 

25.501657 

23.276564 

21.341472 

18.168722 

15.707572 

13.766799 

49 

50 

25.729764 

23.455618 

21.482185 

18.255925 

15.761861 

13.800746 

50 
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^3G.  To  find  the  amount,  or  final  value,  of  an  annuity  certain^ 
at  compound  interest,  in  arrears,  or  forborne. 

Ex.  An  annuity  of  1400  a  year  remained  unpaid  6  years ;  what  » 
tlie  amount  due,  at  6^  compound  interest? 

OPERATION. 

$6.975319,  amount  of  $1  for  6  year?.     (See  Table). 
400 


$2790.1276;       ''        $400-       '' 

NoTR. — When  the  annuity  draws  simple  interest,  the  amount  is  found  as  in 
annual  inttrest. 

52T.  Rule. — MuUipJi/  the  amount,  or  final  value,  of  an  an- 
tiuity  of%\  for  the  given  rate  and  time,  found  in  the  table,  by  the 
given  annuity,  and  the  product  will  be  the  required  amount. 

528.   To  find  the  present  value  of  an  annuity  certain. 

Ex.  What  is  the  present  value  of  an  annuity  of  .^<80,  to  continue- 
20  years,  at  5  %  ? 

OPERATION.  NoTR. — Since  the  present  value  of 

*jo  </»ooi                          1          £  <^^  an  annuity  is  the  »re«eM^  H'orf  A  of  it3 

ipi^.4b22l,   present  value  Ot^l.  amount,  or  ^naX  value,  the  present 

BO  Value  of  an  annuity  mny  also  bo 

found  by  first  finding  the  amount, 

$996.9768;        ''           "           $80.  and  then  the  present  worth  of  thi» 

aaiount. 

530.  Rule. — MuUiply  the  present  value  of  an  annuity  (f%\j. 
for  the  given  rate  and  time,  by  the  given  annuity. 

530.  To  find  i\iQ  present  value  of  an  annuity  in  perpetuity, 

Ex.  What  is  the  present  value  of  a  perpetual  leanehold,  vvhiclk 
yields  an  income  of  $840  a  year,  at  6  9^  ? 

OPERATION.  Analysis. — The  present  valif© 

^oAi\    .      A.-         <»i4AAA  i.       1  ™^st    evidently    be    a    principal 

$840  -^  .00  =  $14000,  present  val.  ^hich  yields  an  annual  interest  .;f 

$840,  at  6  per  cent. 

531.  Rule. — Divide  the  given  annuity  by  the  interest  of$l, 
for  one  year. 

Note. — When  an  annuity  is  payable  semi-annually,  or  quarterly,  interest  mu.-t 
be  allowed  on  the  half-yearly  or  quarterly  payments  to  the  close  of  the  year. 

532.  To  find  ^Q  present  value  of  an  annuity  in  reversion. 

Ex.  What  is  the  present  value  of  an  annuity  of  $500,  deferred  Id- 
years,  and  to  continue  8  years,  allowing  6  %  compound  interest  ? 
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OPERATION. 


$10.827603,     present  value  of  $1  for  18  years. 
7.360087.         ''  "  "         10     " 


$  3.467516,         "  "  ''  8     "     deferred  10  years. 

500 


11733.758000,         ''  ''        $500  "        "  " 

Analysis  —The  present  worth  of  an  annuity  of  $1  for  18  years  must  be  equal 
to  its  present  worth  for  10  years,  plus  its  present  worth  for  the  8  succeeding  years. 
Hence,  the  present  worth  of  an  annuity  of  $1  for  8  years  deferred  10  years,  must 
equal  its  present  worth  for  18  years  minus  its  present  worth  for  10  years.  The 
present  worth  of  $600  is  evidently  500  times  the  present  worth  of  $1. 

5SS.  Rule. — Find  from  the  table  the  present  value  of  an 
annuity  o/$l,  commencing  at  once  and  continuing  till  the  termi- 
nation of  the  annuity,  and  also,  till  the  reversion  COxMMENCES. 
Midtiply  the  difference  of  these  present  values,  by  the  given  annuity. 

Note. — If  the  annuity  is  joerpetuoZ,  the  present  worth  of  ^1,  commencing  at 
once,  is  found  according  to  the  rule  (530). 

^34.  To  find  the  annuity,  the  present  or  final  value,  time  and 
rate  being  given.  ^^ 

Ex.  An  annuity  running  8  years,  at  6  %,  compound  interest,  is 
worth  $623.70 ;  what  is  the  annuity  ? 

OPERATION.  Analysis.  —  Since  $6.209744, 

f 623.70  -  $6.209744  =  $100.43  +  .        f,^'^  -^an'  "atuU^  o^" 

$623.70  will  yield   an  annuity 
equal  to  $623.70  -r-  6.209744. 

ScS^.  Divide  the  present  or  final  value  of  the  given  annuity 
hy  the  present  or  final  value  of  an  annuity  of  $1,  for  the  given 
rate  and  time. 

Note. — When  the  amount  of  an  annuity,  the  time  and  rate,  are  given,  the 
annuity  may  be  found  by  dividing  the  given  amount  by  the  amount  of  $1  for  the 
given  time  and  rate. 

EXAMPLES   FOR   PRACTICE. 

1.  What  is  the  present  value  of  an  annuity  of  $1300,  to  continue 
12  years,  at  5  %  ?  Ans.  $1 1522.22  + . 

2.  A  ground  rent  in  the  city  of  Quebec  yields  an  annual  income  of 
$1926,  at  6%  int.   What  is  the  value  of  the  estate  ?    ilns.  $32100. 

3.  Find  the  final  value  of  an  annuity  of  $600,  running  10  years,  at 
4  %  compound  interest.  Ans.  $7200.66  +  . 

4.  The  present  value  of  an  annuity,  to  be  continued  14  years,  at 
6  %j  compound  interest,  payable  annually,  is  $5520 ;  required  the 
annuity.  Ans.  $593.86  +  . 
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5.  What  is  the  present  value  of  a  leasehold  of  $900,  deferred  6  yr,. 
and  to  run  10  yr.,  at  5  ^  compound  interest?       Ans.  $2804.43  +  . 

6.  What  is  the  amount  of  an  annuity  of  $1000,  forborne  for  15  yr., 
at  .S^^  compound  interest?  Ans.  $19295.68. 

7.  A  widow  is  entitled  to  $420  a  year,  payable  semi-annually,  for 
18  years  5  what  is  the  present  value  of  her  interest,  at  7  %,  compound 
inte'rest?  Ans.  $4261. 

8.  A  yearly  pension,  unpaid  for  12  years,  at  6 '5^,  compound  int., 
amounted  to  $9550.2762;  what  was  the  pension  ?  Ans.  $1189.12  +  . 

9.  What  sum  should  be  paid  for  a  perpet-ual  annuity  of  $1500,  pay- 
able semi-annually,  interest  being  at  6  ^  ?  Ans.  $25000. 

10.  A  lease,  whose  rental  is  $600  a  year,  is  left  to  a  son  and  a 
daughter.  The  son  is  to  receive  the  rent  for  8  years  and  the  daughter 
for  the  12  yr.  succeedmg.  What  is  the  present  value  of  the  daughter's 
interest,  allowing  5  %  compound  interest?  Ans.  $3599.39  -f- . 

11.  What  will  an  annuity  of  $40,  payable  semi-annually,  amount 
to,  in  arrears  for  5  years,  at  6  ^?  Ans.  $458.55  +  . 

12.  I  wish  to  purchase  an  annuity  which  shall  secure  to  my  ward. 
at  5  %  compound  interest,  $300  for  15  years.  What  must  I  deposit 
in  the  annuity  office?  Ans.  $3113.89  -I- . 

13.  A  laborer  agreed  to  work  for  1  year  and  6  months  at  the  rate 
of  $25  payable  monthly;  he  was  paid  only  at  the  end  of  the  18  mo.  ; 
how  njuch  did  he  receive,  being  allowed  6  %  simple  interest  per  an- 
num? Ans.  $469.12^. 

14.  A  merchant  being  desirous  to  secure  a  dowry  for  his  son,  de- 
posits annually  a  sum  which,  placed  at  simple  interest,  commencing 
at  his  12th  year  to  his  23rd.,  amounts  to  $630,  and  that  due  for  dowry, 
to  $5580  ;  find  the  value  of  the  yearly  deposit,  and  the  rate  %. 

Ans.  Deposit,  $300  ;  rate,  30  %. 

15.  A  founder  wishes  to  economise  |360  in  5  years;  what  sum 
tihall  he  have  to  deposit  at  the  end  of  each  year  so  as  to  have  the 
required  sum  at  the  end  of  the  5th.  year,  comprising  both  capital  and 
compound  interest,  at  5  %  per  annum?  Ans.  $65.15. 

16.  What  is  the  amount  of  an  annuity  of  $45,  payable  semi-annually, 
for  3  years,  at  7  ^  compound  interest  ?  Ans.  $294.75  +  . ' 

17.  A  servant  leaves  his  yearly  salary  of  $250  in  the  bands  of  his 
master,  on  condition  that  he  will  allow  him  4^%  interest,  per  annum, 
to  be  added  to  his  capital ;  find  how  much  will  be  due  the  servant  at 
the  end  of  15  years.  Ans.  $5196.01. 

18.  A  marbler  buys  divers  blocks  of  marble  measuring  altogether 
34.850  cubic  yards  at  $116  a  cu.  yard ;  he  pays  $122.60  in  cash,  and 
settles  the  remainder  in  4  annuities ;  what  is  the  amount  of  each  an- 
nuity at  4^  %  interest.  Ans.  $445.99. 

19.  Find  the  amount  of  an  annuity  of  $225  for  5^yr.  payable  every 
three  months,  interest  at  1^  ^  also  quarterly.         Ans.  $5729.62^. 

20.  An  oil  merchant  bought  32  bbl.  of  superfine  olive  oil,  for  which 
lie  paid  yearly  $190  for  10  years.  If  money  was  worth  6  %  per  annum 
compound  int.,  what  was  the  cost  of  a  barrel  ?  Ans.  $43.70. 

21.  A  planter  agrees  to  pay  $598  in  13  payments,  in  such  a  maimer 
that  each  succeeding  payment  shall  be  greater  than  the  preceding  one 
by  $  6  J  what  will  be  his  first  and  last  payment  ?      Ans.  Last  $82. 
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22.  What  must  be  paid  for  a  life  annuity  of  $560  a  year,  by  a  person 
aged  55  years,  at  5  %,  compound  interest?  Ans.  $5794.32. 

23.  An  officer  who  is  54  years  old,  wishes  to  secure  an  annuity  of 
£575.  The  company  to  which  he  applies  charges  5  %  per  aunum  on 
the  capital  deposited :  what  capital  must  he  deposit,  if  interest  be 
calculated  at  \\%  yearly,  and  if  the  probable  duration  of  his  life  be 
18  years  and  1  month?'  Ans.  £7341  12  5^. 

24.  A  laborer,  from  the  age  of  16  to  60  years,  spent  yearly  $5  for 
tobacco  ;  at  his  death,  he  left  $416. 66|  to  his  children.  How  much 
would  he  have  left  them,  had  he  dispensed  himself  from  that  useless 
habit,  and  placed  every  year  that  money  at  6  %  compound  inter- 
est? '  '  Ans.  $l4l5.45'i. 

25.  A  mechanic  bought  tools  for  the  sum  of  $1120;  what  did  he- 
pay  yearly,  so  as  to  cancel  his  debt  in  3  years,  at  5  ^  per  annum  com- 
pound interest?  ^ns.  $411.27. 

26.  I  have  deposited  $5000  at  5  %  interest,  on  condition  that  I  will 
withdraw  only  $150  yearly,  and  that  the  remainder  of.the  interest 
will  be  added  to  the  capital;  what  will  be  due  me  at  the  end  of  \1 
years?  Ans.  $6591.71. 

27.  When  dying,  a  father  left  a  sum  of  money  to  his  twin  children^ 
a  boy  and  a  girl  10  years  old.  The  sum  appointed  for  the  boy  was 
deposited  at  7  %,  simple  interest,  and  that  for  the  girl,  at  6  ^  compound 
interest,  payable  semi-annually  ;  the  amount  for  each  was  $2000  when 
21  years  of  age;  what  sirm  was  appointed  to  each  of  them  ? 

Ans.  $1129.94  +  ,  for  the  boy  ;  $1043.78  +  ,  for  the  girl. 

28.  A  carpenter  furnished  and  hung  blinds  to  35  windows  each 
eing  l|  yards  wide  and  twice  as  high.     He  was  paid  at  the  rate  of 

io.37^  per  square  yard,  but  observe  that  y^^  of  the  height  of  the  window 
must  be  added  to  make  up  for  the  heading  of  the  blinds.    He  was  paid 
in  3  instalments,   the  first  in  cash,  and  the  others  yearly  ;  interest 
being  at  5^  ^  ;  what  was  each  payment  ?        Ans.  $232.40. 

29.  A  person  wishes  to  sell  an  11  years  gnnuity  of  $700,  which 
>  to  open  9  years  hence;  how  much  will  the  purchaser  pay  in  ready 
money,  if  he  is  allowed  a  yearly  6  %  discount  ?     Ans.  $3267.41. 

30.  A  roof  of  128  square  yards  was  overlaid  with  a  coat  of  bitu- 
minous cement  of  g  of  an  inch  in  thickness,  at  18s.  l^d.  a  sq.  yard. 
The  contractor  was  paid  in  6  instalments  payable  at  the  end  of  each 
year,  except  the  last  which  was  paid  5  mo.  after  the  preceding  one,  at 
5  %  comp.  int. ;  what  was  each  payment?  Ans.  £19  13  8|. 

31.  A  man  who  is  45  years  old,  withdraws  from  business,  having 
secured  a  yearly  income  of  $5340  from  stock  bearing  4^  % ;  he  then  sells 
his  stock  at  the  rate  of  $93.25,  and  invests  the  amount  in  a  life  annuity. 
What  shall  be  his  yearly  income;  1*^  if  he  has  to  pay  5  %  brokerage 
for  selling  his  stock;  2°  if  the  company  where  he  secures  the  annuity 
charges  9  %  for  management ;  3°  if  the  int.  is  calculated  at  4^  %  ?  The 
man  is  supposed  to  live  yet  24  yr.  11  mo.  Ans.  $6995.38. 

32.  A  debtor  owes  $20000  for  which  he  pays  int.  at  7  ^;  what  sum 
could  he  yearly  join  to  his  capital  so  as  to  cover  both  debt  and  int.  in 
20  yr.,  if  5  %  int.  is  allowed  on  his  yearly  acct.?       Ans.  $2004.85. 

33.  A  clerk  receiving  a  salary  of  $66  per  month,  deposits  weekly 
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$8  in  a  Savings  Bank,  at  3^  %  ;  and  continues  the  same  for  20  years, 
commencing  at  the  age  of  25.  What  will  be  his  capital  at  the  end  of 
the  20th  year,  including  an  income  of  $40  from  stock  bearing  4^^, 
M-hich,  at  his  request,  the  bank  purchased  for  him  from  his  deposits 
every  second  year,  at  the  average  rate  of  93  %  ?      Ans.  $12352.94. 

34.  An  engineer  who  earns  on  an  average  I2..30  a  day,  and  works 
25  days  a  month,  spends  yeariy  $170  for  house-rent,  $325  for  family 
expenses,  arid  $60  for  sundry  expenses.  We  want  to  know;  1°  how 
much  he  may  save  yearly ;  2°  what  will  be  the  total  value  of  his 
yearly  sayings  by  depositing  them  at  6  %  compound  interest,  from  his 
30th  to  his  47th  year;  3^  what  yearly  income  he  will  enjoy  at  the  age 
of  64,  if  at  47  he  converts  the  "total  value  of  his  savings  into  an 
annuity  bearing  ^\%  interest,  supposing  him  to  live  to  the  age  of  75 
and  4  mouths?  Ans.  1<^  $135  ;  2°  3808.74;  3^^  $943.68  +  . 


TEMPERATURE— THERMOMETERS. 


530.  Temperature  is  a  term  employed  to  denote  the  con- 
dition of  a  body  in  respect  to  heat,  or  cold ;  it  also  expresses  the 
greater  or  less  capacity  of  a  body  to  excite  in  us  the  sensation  of 
heat  or  cold. 

Note. — Heat  and  cold  are  correlative  terms  j  that  is,  as  the  former  iaereases 
in  a  body,  the  latter  decreases,  and  the  oonverae.  Temperature  generally  refer- 
to  the  amount  of  sensible  heat  in  a  body  \  cold  being  regarded  as  the  absence  ut 
heat. 

537.  A  Thermometer  is  an  instrument  used  to  measure  the 
temperature  of  bodies.  * 

Notes.— 1.  The  construction  of  thermometers  depends  on  the  principle,  which 
is  universal,  that  bodies  are  expanded  by  increasing  and  contracted  by  decreasing 
their  temperature.  The  thermometer  commonly  used  for  measuring  temperature:? 
neither  extremely  high  nor  extremely  low  consists  of  a  glass  tube  having  a  small 
bore  of  uniform  diameter,  and  at  its  end  a  bulb  within  which  is  mercury.  Ihera 
ie  also  a  scale  which  measures  in  degrees  the  length  of  the  column  of  merourj-, 
which  by  its  expansion  or  owi traction  within  the  tube  indicates  the  temperature 
^0  which  the  thermometer  is  exposed. 

2.  Thermometers  are  graduated  by  marking  on  the  tubes,  or  attached  plates, 
two  points  at  which  the  mercury  stands  at  fixed  and  easily  ascertained  temper- 
atures^  the  lower  being  that  of  freezing  water  called  the  freezing  point,  and  the 
higher  that  of  boiling  water,  when  the  barometer  stands  at  29.92  inches  (760 
mHlim.). 

53S.  In  the  centigrade  thermometer,  or  that  of  Cdsius,  the 
freezing  point  is  marked  zero  (0°),  the  boiling  point,  100°;  and 
the  intermediate  space  is  divided  into  100  equal  parts  caHed 
degrees. 
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530.  In  i^a/iren/ieiV's  thermometer  the  freezing  point  is  marked 
32®,  and  the  boiling  point,  212®,  and  the  interval  (180°)  is  div- 
ided into  180  equal  parts. 

Note. — The  0°  of  Fahrenheit's  thermometer  is  the  temperature  of  a  mixture 
of  snow  and  common  salt. 

340.  In  Reaumur's  thermometer  the  freezing  point  is  marked 
G^,  and  the  boiling  point,  80®,  the  interval  being  divided  into  80 
equal  parts  or  degrees. 

The  graduations  of  these  instruments  iriay  be  extended  upward  from 
he  boiling  point,  or  downward  from  the  freezing  point  of  water,  by 
repeating  in  these  directions  the  equal  divisions  between  these  points 
for  each  thermometer.  But  below  the  freezing  point  for  merci|Bj' 
(—  39|^  C,  —  39«  F.,  —  31|^  R.),  and  above  the  lK)iling  point  ol 
mercury  (348f°  C;  660°  F.:  21^°  R.),  the  instruments  would  cease 
to  indicate  the  temperature  by  the  scales.  Their  indications  are,  in 
fact,  unreliable  for  temperatures  above  600°  bv  Fahrenheit's  scale 
(313^°  C. ;   250r  R.) 

Note. — For  high  temperatures  an  instnimeot  called  a  pyrometer  is  used. 
^Vedgwood's  pyrometer  =  1077O  on  Fahrenheit's  scale.  For  measuring  temper- 
atures below  —  39^^  F.,  spirits  of  wine  or  alcohol  instead  of  mercury  is  used  for 
filling  the  thermometer. 

Since  the  interval  between  the  freezing  and  boiling  points  of  water 
is  divided  into  100  equal  parts  in  the  Centigrade,  ISO  equal  parts  in 
Fahrenheit's,  and  80  equal  parts  in  Reaumur's  thermometers,  it  fol- 
lows that  1°  F.  =  f°  C.  =  1°  R.  But  in  Fahrenheit's  scale  the 
freezing  point  of  water  is  marked  32°  ;  whereas  in  the  Centigrade  and 
Reaumur's  scales,  this  point  is  marked  0°.     Hence, 

^41.  To  change  a  temperature  as  given  by  Fahrenheit's  scale 
into  the  same  as  given  by  the  Oentigrade*scale. 

Rule. — Subtract  32^  from  Fahrenheit's  degrees^  and  multiply 
the  remainder  by  f .  The  product  will  be  the  temperature  in  Cen- 
tigrade degrees. 

S4!3.  To  change  from  Fahrenheit's  to  Reaumur's  scale. 

Rule. — Subtract  Z2^  from  Fahrenheit's  degrees,  and  multiply 
the  remainder  by  f .  The  product  will  be  the  temperature  in  Re- 
aumur's  degrees. 

343.  To  change  a  temperature  as  given  by  the  Centigrade 
scale  into  the  same  as  given  by  Fahrenheit's. 

Rule. — Multiply  the  Centigrade  degrees  by  f ,  and  add  32*^  to 
the  product.  The  simi  will  be  the  temperature  by  Fahrenheit's 
scale* 
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544.  To  change  from  Reaumur's  to  Fahrenheit's  scale. 

Rule. — Multiply  the  degrees  on  Reaumur's  scale  by  f ,  and  add 
32°  to  the  product.  The  sum  ivill  be  the  temperature  by  Fahren- 
heit s  scale. 

Note. — The  above  rules  are  applicable  to  all  temperatures,  observing  that  on 
changin?  degrees  below  32  on  Fahrenheit's  scale  to  degrees  on  the  Centigrade,  or 
on  Reaumur's  scale,  the  minm  sign  must  be  prefixed  to  the  result;  and  that 
when  we  change  degrees  below  the  zero  on  the  Centigrade,  or  on  Reaumur's  scale, 
to  degrees  on  the  Fahrenheit  scale,  we  subtract  the  degrees  on  either  of  the  first 
scales  after  they  are  converted  into  degrees  on  Fahrenheit's  scale  from  32,  if  the 
degrees  thus  converted  be  less  than  32,  and  give  the  remainder  the  plus  sign  ; 
but  if  the  degrees  on  either  of  the  first  two  scales  changed  into  degrees  on  the 
Fahrenheit  scale  be  greater  than  32,  we  subtract  the  32  and  prefix  the  minus 
sign  to  the  result. 

545.  The  degrees  on  the  Centigrade,  Fahrenheit's,  and  Re- 
aumur's  scales,  corresponding  to  temperatures  differing  by  10° 
Centigrade  between  the  freezing  and  boiling  points  of  water,  are 
given  in  the  following  table : 


ntigra 

de. 

Fahrenheit. 

Reaumur. 

o^'; 

Zero 

=: 

32°  Freez'g 

,  = 

0°  Zero. 

10« 

= 

SO'^ 

= 

8° 

20'> 

= 

68° 

= 

]e^ 

30« 

zz: 

86° 

ZIZ 

24° 

40° 

= 

104° 

= 

32° 

50° 

=z 

122° 

IZI 

40° 

60° 

=. 

140° 

= 

48° 

70° 

z= 

158° 

= 

56° 

80° 

=z 

176° 

=z 

Q4^ 

90° 

= 

194° 

= 

72° 

100° 

= 

212° 

= 

80° 

By  means  of  the  rules  (541,  542,  543,  544,)  the  student  can  readily 
extend  this  table  above  and  below  these  limits. 


EXAMPLES   FOR   PRACTICE. 

1.  "What  temperature  by  Fahrenheit's  scale  corresponds  to  176° 
Centigrade?  Ans.  348|°. 

2.  When  the  temperature  of  a  body  by  Reaumur's  thermometer  is 
78°,  what  is  it  by  Fahrenheit's?  Ans.  207^°. 

3.  What  temperature  by  Reaumur's  thermometer  answers  to  83^° 
Centigrade  ? 

4.  What  temperature  by  Centigrade' s  scale  corresponds  to  45° 
Fahrenheit?  Ans.  7f°. 

6.  When  Fahrenheit's  thermometer  indicates  — 13°,  what  should 
the  Centigrade  and  Reaumur's  indicate? 

Ans.  Centigrade,  —25° ;  Reaumur,  — 20°. 


EQUIVALENTS    OF    MRTIUC    MEASURES. 
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A  Ueteb. 


A  KiLOMETBR. 


An  Abb. 


A  Hectare,. 


A  Ckntiare,, 


A  Stebe. 


A  LiTEB. 


A  Gbam., 


a  measure  of  length : 

-.  39.37  inches 

=  3.28+  feet...,  

=  1.0936  -f  yards.... 


II 


1000  meters: 

3280  feet  10  inches. 

.621-j-of  a  mile.... 


is  a  mensure  of  surface . 

=  119.6  sq.  yards 

=  3.953+  sq  rods 


2.471  acres 

.00386-f-  sq.  mile. 


Si 


a  square  measure . 

1550  sq.  inches... 

=  10.7634- sq.ft... 


is  a  solid  measure  : 

=  a  cubic  meter 

=  .2759  of  cord  of  wood. 
=  1.3079-|-  cubic  yards. 
=  35.3144-}-  cubic  feet.. 


is  a  measure  of  capacity  : 

=  a  cubic  decimeter 

===  .908-f-  of  a  quart,  Dry  M. 
=  l.()5fi_j_  quarts  Liquid  M. 
=  .2641-f-  gal.,  Liquid  M... 
=  33.81  fluid  oz.,  Apoth.  M. 
=  6l.02-|-  cubic  inches 


A  Hectolitib., 


=  2.83-1-  bushels 

=  3.531714  cubic  feet. 


is  a  measure  of  weight: 
=  15.432  grains,  Troy  Wt. 
=  0.35+  ounce,  Av.  VVt... 


C  =  2.204+  lb.  Av.  Weight. 

A  Kilogram... .  <  =  35.27-f-  oz.  Av.  Weight. 

(  =  2.679  lb.  Troy  Weight.... 


A  TONSBAU         ^  =  2204.6  lb.  Av.  Weight 

AlONSBAU J  ^  1.102+  tons 


An  inch 
A  foot 
A  yard 


A  yard 
A  mile 


=  .(»25 }+  meter. 
=  .30484-  me'cr. 
=  .9144+  miter. 


=  .000914  kilom. 
=  1.609+  kiiom. 


A  sq.  yard  =  .634+  centiare 

A  sq.  rod  =  .2529+  are. 

An  acre  =  .4046+  heet. 

A  sq.  mile  =  258.99+  hect. 


A  sq.  inch      =  .000645+  cent. 
A  sq.  foot       =  .0929+  cent. 


A  cu.  inch  =.0000163+stere 

A  cord  =  3.62+  store. 

A  cu.  yard  =  .764+  stere. 

A  cu.  foot  =  0283+  stere. 

A  cu.  foot       =  28.32  liters. 
A  qt.,  D.  M.  =  1.1013+ liters. 
A  qt.,  W.  M.  =  .946+  liter. 
A  gallon         =  3.78-1-  liters. 
A  fluid  oz.      =  .02958+  liter. 
A  cu.  inch     =:^  .0163+  liter. 


A  bushel 
A  cu.  foot 


A  grain 


=  .352+  hectol. 
=  .283-f  hectol. 


.0648+  gram. 


An  avoir,  lb.  =  .4536+  kilog. 
An  avoir,  oz.  =  .0283-}-  kilog. 
A  Troy  lb.     =.373+    kilog. 

An  avoir,  lb.  =  .000453+  ton. 
A  ton  =  .907+  tonneau 


A  ai>tiM*  {  is  a  measure  of  angles  : A  right  angle  =  100  grades. 

^  '**^' i  =  .9  of  a  degree I  A  degree        =  l.ll  grades. 

Notes. — 1.  The  following  are  very  nearly  equivalents  ;  viz.,  2^  centimeters, 
1  inch;  3  decimeters^  1  foot;  5  meters,  1  rod;  1610  meters,  1  mile;  40  ares,  1 
acre ;  4  liters,  1  gallon ;  35  liters,  1  bushel ;  30  grams,  1  ounce,  avoirdupois 
weight ;  1  kilogram,  2i  lb.,  av.  weight. 

2.  The  equivalents  in  the  above  table  are  calculated  from  the  fundamental 
units,  whose  equivalents  are  copied  in  the  tables  on  126,  127, 128,  from  the 
schedule  tables  accompanying  the  law  authorizing  the  use  of  the  system  in  the- 
United  States. 


MENSURATION. 


DEFINITIONS. 


546.  Hensuration  treats  of  the  measurement  of  lines,  sur- 
faces and  solids. 

547.  A  Point  is  that  which  has  place,  or  position,  but  not 
mafrnitude. 

548.  A  Line  has  length  without  breadth  or  thickness,  and 
may  be  straio-ht  or  curved. 

549.  A  Surface  is  that  which  has  leni^jth,  or  breadth,  without 
height,  or  thickness.     There  are  three  kinds  of  surfaces ;  viz., 

plain,  convex,  or  curved,  and  concave. 

550.  A  Plane  Surface  is  one,  every  point  of  which  is 
touched  by  a  straight  line,  extended  over  and  upon  it. 

551.  A  Curved  Surface  is  one  that  has  length  and  breadth 
without  thickness,  and  is  constantly  changing  its  direction. 

552.  A  Concave  Surface  is  the  reverse  of  the  curved,  and 
constitutes  the  interior  surface  of  a  hollow  sphere. 

553.  A  Solid,  Volume,  or  Body,  is  that  which  has  length, 
breadth,  and  thickness.  Length,  breadth,  and  thickness,  are 
called  dimensions.     Hence,  a  solid  has  three  dimensions,  a  surface 


two,  and  a  line  one. 


ANGLES. 

554.  An  Angle  is  the  divergence 
of  two  straight  lines  from  a  common 
point ;  as  the  angle  A.  Also  read 
A  B  C.  The  two  straight  lines  are 
called  the  sides  of  the  angle,  and  the 
common  point  of  intersection,  the  ver/dx. 

555.  A  Right  Angle  is  an  angle 
formed  by  a  straight  line  and  a  per- 
pendicular to  it,  and  contains  90^ ; 
as  the  angles  A  B  E  and  B  B  C. 

556.  An  Acute  Angle  is  one 
less  than  a  ri^ht  angle ;  as  the  ansjles 
E  B  D,  D  B  C. 

557.  An  Obtuse  Angle  is  one 
greater  than  a  right  angle  ;  as  the  an- 
gle A  B  D. 


TRIANGLES. 
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-B  558.  Parallel  lines  are  those  that 
lie  in  the  same   direction  ;   they  are 

'^  everywhere  equally  distant  from  each 
other ;  as  A  B  and  C  D. 


POLYGONS. 

559.  A  Polygon  is  a  fissure  bounded  by 

straight  lines;  as  A  B  C  D  E. 

560.  A  Diagonal  of  a  figure  is  a  line 
which  joins  two  of  its  opposite  angles  ;  as  A  B 
and  B  D. 

561.  The  PePimeter  of  a  polygon  is  the 
sum  of  all  its  sides ;  as  A  B  C  D  E. 

56S.  The  Base  of  a  figure  is  the  side  on 
which  it  is  supposed  to  stand  ;  as  B  0. 
503.  The  Altitude  is  a  line  drawn  from  the  opposite  side, 
or  angle,  perpendicular  to  the  base. 

564.  The  Area  of  a  figure  is  the  number  of  square  units  in 
its  surface. 

565.  Polygons  of  three  sides  are  called  tnangles  ;  of  4,  qua- 
drilaterals ;  of  5,  pentagons  ;  of  6,  hexagons  :  of  7,  heptagons  ; 
of  8,  octagons ;  of  9,  nonagons ;  of  10,  decagons;  of  11,  undeca- 
gons  ;  of  12,  dodecagons,  etc. 


TRIANGLES. 

566.  There  are  several  kinds  of  triangles,  namely: 

1.  An  Equilateral  Triangle,  the  three  sides  of  which  are 
equal. 

2.  An  Isosceles  Triangle,  two  sides  of  which  are  e(|ual. 

3.  A  Scalene  Triangle,  the  three  sides  of  which  are  unequal. 

4.  A  Right-angled  Triangle,  which  has  one  right  angle. 

In  the  right-angled  triangle,  the  side  opposite  the  right  angle, 
is  called  the  hypothenuse. 


Equilateral.  Isosceles.  Scalene:  Right-angled. 

NoTK.— The  dotted  lines  repreient  the  altltade  of  the  triaogle. 
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OT    THE    f^mrLPL 
QUADRILATERALS. 


567.  There  are  three  kinds  of  quadrilaterals,  namely  : 

1.  The  Parallelogram,  which  has  its  opposite  sides  parallel. 

2.  The  Trapezoid,  which  has  only  two  of  its  sides  parallel. 

3.  The  Trapezium,  which  has  none  of  its  sides  parallel. 


Parallelogram.  Trapezoid.  Trapezium. 

S6S.   There  are  four  kinds  of  parallelograms,  namely  : 

1  The  Square,  whose 
sides  are  equal,  and  whose 
angles  are  right  angles. 

2.  The  Rectangle, 

which  is  any  right  angled 
parallelogram. 

3.  The  Rhombus,  or 
Lozenge,  whose  sides  are 
equal,  and  whose  angles 
are  not  right  angles. 

4.  The  Rhomboid, 
whose  opposite  sides  are 
equal,  but  its  angles  are 
not  ri2:ht  angles,  and  its 


Square. 


Rectangle. 


Rhombus. 


■Khomboid. 


lensrth  exceeds  its  breadth. 


OP    THE    CIRCLE. 


569.  A  Circle  is  a  plane  figure  bounded 
by  a  line,  every  part  of  which  is  equally  dis- 
tant from  a  point  within  called  the  centre,  as 
A  G  H  B  C  E  D. 

The  Circumference  of  a  circle  is  the  line 
that  bounds  it.  It  is  divided  into  360  parts 
called  degrees, 

5TO.  An  Arc  is  any  portion  of  the  circumference  ;  as  A  D, 
AG. 

5T1.  A  Radius  is  a  line  drawn  from  the  centre  to  the  cir- 
cumference ;  as  0  A,  or  0  C. 

STS.  A  Diameter  is  a  line  which  passes  through  the  centre, 
and  is  terminated  by  the  circumference ;  as  A  B. 
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5T3.  A  Chord  is  a  straight  line  joining  the  extremities  of  an 
arc;  as  D  C. 

5T4.  A  Secant  is  a  line  which  meets  the  circumference  in 
two  points,  and  lies  partly  within  and  partly  without  the  circle  ; 
as  G  H. 

5T5.  The  Segment  of  a  circle  is  the  portion  included  by  an 
arc  and  its  chord ;  as  the  space  included  by  the  arc  D  E  C  and 
the  chord  D  C. 

576.  The  Sector  of  a  circle  is  the  portion  included  by  two 
radii  and  the  intercepted  arc  ;  as  the  space  0  B  C  0. 

STT.  A  Zone  is  the  space  between  two  parallel  chords  of  a 
circle ;  as  the  space  A  G  H  B  A. 

578.  A  Circular  Ring  is  the  space 
included  between  the  circumference  of  two 
concentric  circles ;  as  the  space  between  the 
rings  A  B  and  D  E. 

579.  A  Lune,  or  Crescent,  is  the 

space  contained  between  the  arcs  of  two 
intersecting  circles. 

580.  A  Regular  Polygon  is  one 

whose  sides  and  angles  are  equal ;  as  the 
pentagon  A  B  C  D  E. 

581.  An  Irregular  Polygon  is  one 

whose  sides  and  angles  are  unequal. 

582.  An  Inscribed  Polygon  is  one 

whose  vertices  of  all  the  angles  are  in  the 
circumference  ;  as  A  B  C  D  E,  and  whose 
radius  of  the  circle  is  A  0. 
583.  A  Circumscribed  Polygon  is  one  whose  all  sides  are 
tangent  to  the  circumference,  and  whose  radius  of  the  circle  is  0  F. 


MENSURATION  OF  SURFACES. 

Problem  I. 

To  find  the  area  of  any  parallelogram. 

584.  Rule. — Multiply  the  base  by  the  altitude,  and  the  product 

will  be  the  area. 
A  B  Ex.  1.  What  is  the  area  of  a  square  A  B  C  r> 

whose  side  is  4  yards  ? 

Operation.     4  x  4  =  16  square  yards,  Ans. 

2.  Find  the  area  of  the  squares  whose  sides  are  • 
Ist  26.30  yd.  I  2nd  324.48  yd.;  3rd  638.7  vd.  i 
4th  1476.004  yd. ;   5th  3684.0132  yd. 

Ans.  1st  691.69  sq.  yd.;  2nd  106287.2704  sq. 
yd.  J  3rd  407937.69  sq..  rd.,  etc. 


•->1  o 
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- —  ^  ^'^V  F\'^<^,tbe  area  of  a  rectangle  A  B  C  D, 

«hT^''\^H^  ^^'^  A  B  =  7  ylrds,  and  thi 
altitude  A  D  =  4  yards. 

Operation.     7  x  4  =  28  sq.  yd.,  Ans. 

4.  What  is  the  height,  or  altitude,  of  a 
rectangle  whose  base  is  14  yards,  and  area, 
112  square  yards?  ' 

bateX';?;ru'^?;!lfetuaT?l"^^^^  ^^^^^^  ^'^'tiplied  by  the 

14  =  8  yards,  AnZ     ^  '  ^^°'^'  ^^^^  ^^'S^^  should  be  equal  to  112  -^ 

5    Find  the  area  of  each  of  the  following  rectangles,  whose  bases  and 
altitudes  are  :  1st  A  B  =  46.70  yd.,   B  G  =  15.45  vd  •    2nd  A  R  - 

vd.;4thAB.=  467.35yd.,B.C  =250.75  yd.     ^    '  ^'^^•"^ 

Ans.  1st  721.51^  sq.  yd. ;  2nd  '10997.248  sq.  yd.,  etc. 

^ ^  ^'  What  is  the  area  of  the  rhombus  A  B 

fi  1  C  D  of  which  the  base  A  B  is  12  feet,  and 

/I  /•  altitude  E  D,  4  feet  ? 

/• /  :  Operation.     12  x  4  =:  48  sq.  feet,  Ans. 


A  E  B     F 


7.  Find  the  area  of  the  rhombus  whose 
-,.  .,^     ,      ^  ^  bases  and  altitudes  are  as  follows:  Ist  A  B 

.^7  0.?^'^  ^.^^"^  32.75  yd.;  2nd  D  C  =  105.75  yd.,  C  F  = 
^6.95  yd.  ;  8rd  A  B  =  145.20  yd.,  E  D  =  127.54  vd.  •  4th  D  0  — 
235.15yd.,  C  F=  180.35 yd.;  5ti;  A  B=375.75yd  ,f  D=295  85yl 
Ans.  1st  l;-,l7.20o  sq.  yd.;  2nd  9194.9625  sq.  yd.:  3rd  18518.8080 
sq.  yd.,  etc.  .  ^  ^     > 

8.  Required  the  area  of  a  room  whose  length  is  15  feet  6  inches, 
and  wHlth    7  ft   8  ,n  Ans. "ll8  sq.  ft.  10  sq.  in.    ' 

9.  What  IS  the  difference  between  the  area  of  a  floor  50  feet  square, 
and  that  ot  two  others,  each  25  feet  square  ?  Ans.  1250  teet. 

10.  iMnd  the  bases  of  rectangles  containing  each   19203  sq.  yd 
their  altitudes   being   respectively,    1st   100   vd.,    2nd  224   vd     3rd 
352.80  yd.,  4th  705.60  yd  ,  5th  940.80  yd.      '  ^     ' 

,,     ^^  ^"•'>'-  1st.  192.08  yd. ;  2nd.  85.75  yd.,  etc. 

11.  How  many  boards  will  be  required  to  floor  a  room  16  yards 
long  by  8  yards  wide,  if  each  board  is  3.90  yards  long  by  .32  yard 

1  o     A    -1        no...  4ns.  102.56  boards. 

12.  A  side-walk  3o  ft.  3  in.  long  by  2  ft.  9  in.  wide  is  to  be  overlaid 
with  a  mixture  of  bitume  and  sand.  What  will  be  the  cost  at  $2.92A 
a  square  foot  ?  ^ns.  $283.54  +  . 

13.  Ihere  is  a  square  whose  area  is  3600  yd.  ;  what  is  the  side  of 
a  square,  and  the  breadth  of  a  walk  along  each  side  and  each  end  of 
the  square,  which  shall  take  up  just  one  half  of  the  whole? 

Ans.  42.42  +  yd.,  side  of  the  square;  8.78+  yd.,  breadth  of  the  walk. 

14.  A  piece  of  land  in  the  form  of  a  parallelogram  is  264  yd.  long, 
and  Its  width  is  ^5^  of  its  length  ;  how  many  bushels  of  wheat  will  be 
required  to  sow  it,  if  it  takes  1^  bu.  per  1000  sq.  yd.  ?  Ans.  43.56  bu. 
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Problem  TI. 

To  find  the  area  of  a  triangle,  when  the  base  and  altitude 
are  known. 

585.  UnLE.— Mill  tip?  1/  the  base  by  the  al- 
titude, and  half  the  product  will  be  the  area. 
Or, 

^fidtiphj  the  base  by   half  the  altitude,  and 

A    B  C  the  product  will  be  the  area. 

^.n^^'}'  ^y^}-  '*  ^"^  ^^^^  ^^*^^^  triangle  A  B  C,  whose  ba-^^e  A  C  is 
18  yards,  and  altitude  B  E,  10  yards? 

Operatiox.     18  X  10  -^  2  =  90  sq.  yards,  Ans. 
2.  Find  the  area  of  triangles  whose  bases  and  altitudes  are  as  fol- 
fl?'    H\tPr.  ^  ^^-^^  ^^^•'  ^  E  =  74.24  yd.  ;   2nd  A  C  =  94.70  yd., 
iJ  E  =  137.09  yd. ;  .3rd  A  C  =  109.21  yd.,    B  E  =  75.75  yd. ;  4ti; 
A  C  =  245.67  yd.,  B  E  =  123.45  yd.      Ans.  1st  2457.341  sq  yd  • 
2nd  6491.2115  sq.  yd.,  Ans.  ^   ^^     ' 

'n>'1*  J'°^  ^^^  ^^^^  ^^^  triangle  whose  base  is  76.5  feet,  and  allittide 

/A%f.-         1  ^,      .  ^«.^.  3526.65  sq.  ft. 

Z     4.  Ihe  triangular  gable  of  a  certain  building  has  a  base  of  50  feet 
and  an  altitude  of  18  leet ;   how  many  square  Itet  of  boards  will  cover 

J^  V     A  ij  ij    /.     .  •         ,  ^^^-  "^^0  sq.  ft. 

J    o.  A  faeJd  of  a  triangular  form  whose  base  is  530.40  yards,  and 

.  altitude,  248.50  yards,   was  sold  at  the  rate  of  $28.75  a  100  «n    yd  ■ 

'    '^  '"»ch  did  it  cost  ?  Ans.  $1 8y46.8Vi. "  ' 

.  i^ind  the  area  ofa  piece  of  land  divided   into  3  trianc^les,  mea^- 

ig  as  follows:  the  base  of  the  first  is  15^  toises,  altiluile  12  ^   to.  • 

baseofthe2ndis25^ijjto.,   altitude    l4|to.;  the  base  of  the  3rd 

-  id^^  to.,  altitude  8§  to.  Ans.  0  arp.  39.26  +  sq.  p,,. 

Problem  III. 

find  the  area  of  a  triangle  when  the  three  sides  are 
known. 

586.  Rule.— I.  Add  the  three  sides  together  and  take  half 
their  sum.  '' 

IT.  From  this  half  sum  take  each  side  separately. 

III.  Multiply  together  the  half  sum  and  each  of  the  three  re- 
Tjiamders  and  then  extract  the  square  root  of  the  product,  ivhich 
vjiU  be  the  required  area. 

Ea:.  1.  Find  the  area  of  a  triangle  whose  sides  are  9,  15,  and  20  yd. 
,     Operation.-    (9  +  16  +  20)  h-  2  =  22,  half  sum ;  22  -  9  =  13, 
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1st  rem. ;  22  —  15  =  7,  2nd  rem.  j  22  —  20  =  2,  3rd  rem.  Then, 
to  obtain  the  product,  we  have  22  x  13  x  7  x  2  =  4004;  V4004  = 
63.2771  sq.  yards,  the  area,  Ans. 

2.  How  many  square  yards  of  plastering  are  there  in  a  triangle, 
whose  sides  are  15,  20,  and  25  feet?  Ans.  16|  sq.  yd^ 

3.  The  sides  of  a  triangular  field  are  49  chains,  50.25  chains,  and 
25.69  chains;  what  is  its  area ?  Ans.  61.4979  acres. 

4.  What  is  the  area  of  an  isosceles  triangle,  whose  base  is  30,  anil 
€ach  of  the  equal  sides  22.5?  Ans.  251. .55. 

5.  How  many  square  yards  in  a  triangle  whose  sides  are  8  ft.  5  in., 
10  ft.  4  in.,  and  15  feet?  Ans.  4.649  sq.  yd. 

6.  How  many  arpenta  are  there  in  a  triangular  field  whose  sides  are 
15  to.  3  ft.,  24^  to.,  and  36  to.  5  ft.  ?      Ans.  0  arp.  15.063  pq.  per. 

7.  There  is  a  triangle,  the  longest  side  of  which  is  15.6  feet,  the 
ehortest  side  9.2  feet,  and  the  other  side  10.4  feet.  What  are  the 
contents?  Ans.  46.139  4-  feef. 

8.  How  many  acres  in  a  triangle  whose  three  sides  are  570,  630, 
and  1147.^  yards?  Ans.  20  A.  3  R.  4.72  per. 

9.  What  is  the  area  of  a  triangular  meadow,  each  side  measuring 
35  perches?  Ans.  530.44 -f-  per. 

1 0.  Find  the  area  of  each  of  the  following  equilateral  triangles  vvhose 
Bides  are    :  1st  15  ft.  8  in. ;  2nd  18  ft.  10'  8"  ;  3rd  81  yards? 

Ans.  1st  106.28+  sq.  ft.;  2nd  154.49+  sq.ft.;  3rd  2840.99  + 
square  yards. 

Problem  IV. 

To  find  the  hypotheause  of  a  right-angled  triangle  when 
the  base  and  perpendicular  are  known. 

5ST.  Rule. — I.  Square  each  of  the  sides  separately. 

1 1.  Add  the  squares  together. 

III.  Extract  the  square  root  of  the  sum,  which  will  be  the  hy 
pothenuse  of  the  triangle. 

Note.— Were  it  to  find  the  base  of  a  triangle  whose  area  and  altitude  are 
given,  divide  the  area  by  the  altitude,  and  double  the  quotient,  the  result  will  giv» 
ilit  base. 

^^  /    Ex.  1.  In  the  right-angled  triangle  ABC, 

we  have,  A  B  =  20  feet,  and  B  C  =  15  feet, 
to  find  A  C. 

Operation.     20«  =  400;  15^  =  225;  400  + 
225  =  625 ;  V  625'=  25  ft.,  A  C. 

k    2.  The  height  of  a  mast  planted  on  the  brink 

'of  a  pond,  is  144  ft.,  and  the  breadth  of  the  pond 

84  yards ;  what  is  the  length  of  a  line  which 

would  reach  from  the  top  of  the  mast  to  the 

opposite  edge  of  the  pond?  Ans,  290.24+  ft. 
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3.  What  is  the  base  of  a  triangle  whose  area  is  1  acre  and  3  roods, 
and  altitude  5^  perches?  Ans.  101  ^^  per. 

4.  The  area  of  a  triangular  field  is  7  arpents,  and  its  altitude  is  4 
yards  ;  find  the  base  in  yards.  Ans.  H371.897   j'd. 

(^  5.  A  ladder  50  feet  long,  will  reach  to  a  window  30  feet  from  the 
side-walk  on  one  side  of  a  street,  and  by  turning  the  ladder  over  to 
the  other  side  of  the  street,  it  will  reach  a  window  40  feet  from  the 

^side-walk  ;  what  is  the  breadth  of  the  street?  Ans.  70  feet. 

y  6.  The  side  roofs  of  a  house  of  which  the  eaves  are  of  the  same 
height,  form  a  right  angle  at  the  top.  Now,  the  length  of  the  rafters 
on  one  side  is  12^  feet,  and  on  the  other  17^  feet ;  what  is  the  breadth 
of  the  house  ?  Ans.  21  ^  feet. 

^7.  What  would  be  the  width  of  the  house,  in  the  last  example,  if 
the  rafters  on  each  side  were  12.^  feet?  Ans.  17.67  ft. 

^  S.  What  would  be  the  width,  if  the  rafters  on  each  side  were  17  A 
feet?  Ans.  24.78  ft. 

Problem  V. 

When  the  hypothenuse  and  one  side  of  a  right-angled  tri- 
angle are  known,  to  find  the  other  side. 

588.  Rule. — Square  the  hi/pothenuse  and  also  the  other  given 
side,  and  take  their  difference ;  extract  the  square  root  of  this 
difference,  and  the  result  will  he  the  required  side. 

I  Ex.  1.  In  the  right-angled  triangle  ABC,  Prob.  IV,  there  are 
given  A  C  =  25  feel   and  A  B  =  20  feet,  find  the  side  B  C. 

Operation.     252  —  g25;  202  =  400;  625-^400  =  225;  V225 
=  15  feet,  Ans. 
I     2.  The  hypothenuse  of  a  triangle  is  106  feet,  and  the  perpendicular 
90  feet ;  what  is  the  base  ?  Ans,  56  feet. 

1  3.  The  height  of  a  wall  on  the  brink  of  a  river  is  50  feet,  and  a  line 
of  160  feet  in  length  will  just  reach  from  the  top  of  it  to  the  opposite 
bank ;  what  is  the  breadth  of  the  river?  Ans.  151.98  feet. 

4.  The  roof  of  a  house  whose  side  walls  are  each  36  feet  high, 
forms  a  right  angle  at  the  top;  if  one  of  the  rafters  be  10  feet 
long,  and  its  opposite  yoke  fellow  12,  what  is  the  breadth  of  the  build- 
ing, the  length  of  the  prop  set  upright  to  support  the  ridge  of  the  roof, 
and  the  part  of  the  floor  at  which  it  must  be  placed?  Ans.  Breadth 
of  the  building  15.6204  ft.,  length  of  the  prop  43.63  ft.,  etc. 

Problem  VI. 

To  find  the  area  of  a  trapezoid. 

589.  Rule. — Multiply  the  sum  of  the  parallel  sides  hy  the 
perpendicular  distance  between  them,  and  then  divide*the product 
hy  two :  the  quotient  will  he  the  area. 
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r.'l.  What  is  the  area  of  the  trapezoid 
A  B  C  D,  having  given  A  B  =  34  yards,  D  C 
=  26  yards,  and  D  E  =  20  yards? 

Operatiox.    (34  4-26)x20=  1200;  1200 
-7-  2  =  600  sq.  yd.,  Ans. 


A  E  B 

2.  Required  the  area  of  trapezoids  whose  perpendicular  heights  and 
bases  are:  1st  H  =  16  ft.,  B  =  24  ft.  and  36  ft. ;  2ud  H  =  20.15 
yd.,  B  =  34.25  vd.  and  62.49  yd. ;  3rd  H  =  36]L  ft.,  B  =  75/^  ft. 
and  854  ft.;  4th  H  =  55.^  yd.,  B  =  106.^  yd.  and  134„^^vd. :  5lh 
H  =  70i  ft.,  B  =  145|  ft.  and  109i  ft.  Ans.  1st  480  sq.  ft.; 
2nd  974.6555  sq.  yd. ;  3rd  2923.15  sq.  ft.,  etc. 

3.  What  is  the  area  of  a  trapezoid,  the  parallel  sides  of  which  are 
12.41  and  8.22  chains,  and  the  perpendicular  distance  between  them 
6.15  chains?  Ans.  5  A.  I  R.  9.956  per. 

4.  The  parallel  sides  of  a  piece  of  land  liaving  the  form  of  a  trape- 
zoid, are  2482  anti  1644  link?,  and  their  perpendicular  distance  is^ 
1030  links;  find  us  area.  Ans.  21  A.  0  R.  39.824  per. 

5.  A  field  in  the  form  of  a  trapezoid  whose  parallel  sides  are  75.28^ 
and  60.72  yards,  and  the  perpendicular  distance  46  yards,  was  sold 
for  $18768  ;  what  shall  he  the  cost  of  another  field  of  the  same  kind 
having  a  rectangular  torm,  whose  base  is  115  yards,  and  altitude- 
75  yards?  '  "      Ans.  $51750. 

Problem  VII. 
To  find  the  area  of  a  quadrilateral. 

t^90.  Measure  the  four  sides  of  the  quadrihieral,  and  also- 
one  of  the  diagonals  :  the  quadrilateral  will  thus  be  divided  into 
two  triangles,  in  both  of  which  all  the  sides  will  be  known. 
Then,  find  the  areas  of  the  triangles  separately,  and  their  sun^ 
will  be  the  area  of  the  quadrilateral. 

Or  again, 

Let  fall  on  the  diagonal  two  perpendiculars  drawn  from  the 
vertex  of  the  opposite  angles  ;  multiply  the  sum  of  those  perpen- 
diculars by  the  diagonal,  half  of  the  product  will  be  the  area. 

J.  Ex.  1.  Suppose  that  in  the  quad- 

JL  rilateral  A  B  C  D,   the  diagonal  A  C 

>^\.  «=  88,   the  perpendicular  D  B  =  27^ 

y^     i       >v  and  B  F  =  25 ;  what  is  the  area  ? 

^  C       fl   k 7^  Operation.     27  +  25  =  62 ;  52  x  88 

^X      I         y^  -T-  2  =  2288,  Ans. 

>s|/^  2.  In  the  quadrilateral  A  B  C  D,  the 

B  side  A  B  =  12  feet,  the  side  B  C  = 

15  ft.,  the  side  C  D  =  10  ft.,  the  side 
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A  D  =  IS  ft.,  and  the  diagonal  A  C  =  22  ft. ;  what  is  the  area? 

Ans.  174.02  sq.  ft., 
'    H.  What  is  the  area  of  a  quadrilateral  whose  diagonal  is  40.25  feet, 
and  tiie  2  perpendiculars  12.25,  and  15.05  ft.?    A.  549.4125  pq.  ft. 

t  4.  Required  the  area  of  a  quadrilateral  whose  diagonal  is  108  feet 
G  inches,  and  the  perpendiculars  56  feet  o  inches  and  60  feet  D 
inches.  Ans.  6347.25  sq.  ft. 

v2)  5.  Find  the  area  of  each  of  the  following  quadrilaterals:  1st  diag- 
onal, 65,  perpendiculars,  28  and  88.^;  2nd  perpendiculars,  18  and 
IQ,  diao[onal,  42  j  8rd  diagonal,  100,  perpendiculars,  'ii5  and  30. 

Ans.   Ist  1998.75;   2nd  714;  etc. 

6.  In  the  quadrilateral  A  B  C  D,  A  B  =  40  yards,  D  C  =  36  yd., 
B  P  =  34  yd.,  D  E  =  35.10  yd. ;  also,  F  E  =  8  yd.;  find  the  area 
of  the  quadrilateral.  "  Ans.  1280.42  +  sq.  yd. 

7.  Suppose  tliat  in  the  quadrilateral  A  B  C  D,  on  account  of  some 
obstacle,  we  could  measure  only  A  B,  D  C,  B  F,  D  E,  and  F  E,  which 
measure  respectively  25,  22,  20,  21,  and  7  yards;  what  is  the  area 
of  the  quadri  lateral?  /I71S.  585.275  sq.  yards. 


Problem  VIIT. 


To  find  the  area  of  a  regular  polygon. 

^Ol,  Multiply  the  perimeter  of  the  figure,  hi/  half  the  per- 
pendicular let  fall  from  the  centre  on  one  of  the  sides,  and  the 
product  wilt  be  the  area.     Or, 

Square  the  side  of  the  polygon,  then  inidtiply  the  square  so 
found,  by  the  tabular  area  set  opposite  the  polygon  of  the  same 
number  of  sides,  and  the  p>rodact  loiU  he  the  area. 

The  following  Table  sIjows  the  areas  of  regular  polygons  of  any 
number  of  sides,  from  three  to  tweloe,  the  side  of  each  being  unity,  or 
1  ;  It  also  shows  the  length  of  the  radius  of  the  inscribed  circle. 


Number 

Areas. 

Radius  of 

of  sides. 

Names. 

inscribed  circle. 

3 

Triangle 

0.4330127 

0.2886751 

4 

Square   

1.0000000 

0.5000000 

5 

Pentagon .... 

1.7204774 

0.6881910 

6 

Hexagon 

2.5980762 

0.8660254 

7 

Heptagon 

8.6889124 

1.0882617 

8 

Octagon 

4.8284271 

1.2071068 

9 

Nonagon  

6.1818242 

1.8737887 

10 

Decagon 

7.6942088 

1.5398418 

11 

Undecagon  . . 

9.3656404 

1.2028487 

12 

Dodecagon. , . 

11.1961524 

1.8660254 
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Ex.  1.  Required  the  area  of  the  regular 
pentagon  A  B  C  D  E,  each  of  whose  sides  A  B, 
B  C,  etc.,  is  12  feet,  and  tlie  perpendicular 
0  F,  9  feet. 

Operation.     12  x  5  x  |  =  270  ft.,  Ans. 

2.  Find  the  area  of  each  of  the  following 
A      P      B  regular  hexagons :  Ist  side,  =  20,  perpendic- 

ular =  15;  2nd  perpendicular  =  122,  <^"6  ^^ 
the  sides  ==  18;  3rd  side,  =  36,  perpendicular  =  27. 

Ans.  Ist  900,  2nd  675,  8rd  2916. 

3.  Required  the  area  of  each  of  the  following  regular  polygons : 
1  °  of  a  pentagon  whose  side  is  30,  and  the  p-^rpendicular,  24  feet ; 
2 **  of  a  heptagon  whose  side  is  16,  and  the  pei  oendicular,  1 2^  feet ; 
3rd  of  an  octagon  whose  perpendicular  is  20,  and  each  side,  22 
iQ(ii.  Ans.  'st  1800  feet,  etc. 

4.  What  is  tlie  area  of  the  following  regular  polygons:  1st  of  a 
hexagon  whose  side  is  25.40  chains ;  2nd  of  a  nonugon  whose  side  's 
30.55  chains;  3rd  of  a  dodecagon  whose  side  is  28.30  chains? 

Ans.  Ist  1676.174841  sq.  ch. ;  etc. 

5.  How  many  pavements  in  the  shape  of  a  regular  hexagon,  the  side 
of  which  is  3  inches,  are  required  to  pave  a  room  65  yards  long  by  4| 
yards  wide?  Ans,  1.31-)-    pavements. 


Problem  IX. 


To  find  the  area  of  an  irregular  polygon. 

S9!3.  Rule. — Divide  the  polygon  into  triangles  and  trape- 
zoids;  find  the  area  of  each  separately  according  to  the  Proh.  II 
andYl;  the  sum  0/  these  areas  will  he  the  whole  area  of  iht 
poh/gon, 

Ex.  1.  What  is  the  area  of  the 
irregular  polygon  ABCDEFGH 
measuring  as  follows:  A/  ==  33  yd., 
In  =  84  yd.,  np  =  28  vd.,  pq  = 
31  yd.,  q\)  =  13  yd.  ;  Am  =  41 
vd.,  mo  =  96  yd.,  oD  =  52  yd. ; 
ii/  =  32  vd.,  Gw  =  64  yd.,  Fp  = 
27  vd.,  tq  =  70  yd. ;  ??iB  =  32 
"  '   ~        61  vd.? 


yd.,  oC 


2  =  528,   H/nG  =  84  x  (32 


Operation.  A/H  =  33  x  32 
+  64)  -T-  2  =  4032,  GnpF  =  28  x  (64  -f  7)  -i-  2  =  1274,  YpqY. 
-  31  X  (27  -f  70)  -T-  2  =  1503.5,  E^D  =  13  x  70  -v-  2  =  455, 
AwB  =  41  X  32  -^  2  =  656,  BmoC  =  96  x  (32  -f  61)  -v-  2  = 
4464,  oCD  —  52  X  61  -V-  2  =  1586.  Hence,  the  area  of  the  polygon 
represented  by  A  B  0  D  E  F  G  H  =  528  -f-  4032  -}-  1274  -i-  1503.5 
+  455  ■\-  656  -f  4464-1-1586  -=  14498.5  sq.  yd.,  or  2.995+  acres,  Ans. 
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2.  Suppose  the  same  irregular  polygon  ABCDEFGHto  measure 
as  follows ;  Am  =  10  ft.  3  in.,  mo  =  32  ft.  6  in.,  oT>  =  28  ft. ;  Al 
=  6  ft.  4  in.,  In  =  21  ft.  9  in.,  nP  =  12  ft.,  P^  =  11  ft.  6  in.,  ^D 
=  4  ft.  10  in. ;  Bm  =  10  ft.,  co  =  15  ft.  2  in. ;  HZ  =  10  ft.  9  in., 
Gn  =v  16  ft.,  FP  =  4  ft.  5  in.,  E^  =  18  ft.  8  in.  5  what  is  its  area? 

Ans.  1297.82+  sq.  ft. 

PROMISCUOUS  EXAMPLES   IN   RECTILINEAL   SURFACES. 

1.  A  hall  is  15  yards  long,  7  yards  wide,  and  4  yards  high  ;  allow- 
ing 30  sq.  yards  for  the  windows,  what  must  be  paid  for  paintingdt^ 
at  the  rate  of  36  cts.  per  square  yard  for  the  walls,  and  60  cts.  for  the 
ceiling?  Ans.  $115.56. 

2.  Some  paper  15  inches  long  and  12  inches  wide,  costs  16  ct?.  a 
quire;  what  will  a  quire  of  the  same  quality  cost  which  is  18^  inches 
long  and  13  inches  wide?  Ans.  $.21^1. 

3.  The  panelhng  of  a  room  is  122  toises  long  and  |  toises  high  : 
what  must  be  paid  for  it,  knowing  that  the  carpenter's  work  costs 
18s.  4d.  a  sq.  toise,  and  the  painting  5s.  3d.  ?  Ans.  £11   1   1]. 

f     4.  What  is  the  width  of  the  room,  whose  surface  is  72  sq.  yd.,  know- 
ing that  if  it  were  square  the  same  would  be  81  sq.  yd.  ?     Ans.  8  yd. 

5.  What  is  the  area  of  a  triangle,   whose  sides  are  20.   30,   and 

42  yards  ?  .4ms.  276.66  yd. 

1      6.  The  hypothen use  of  a  triangle  is  45  feet,  and  its  perpendicular 

25  ft. ;  wha't  is  its  base?  Ans.  37.416  feet.      - 

^     7.  How  many  sq.  yd.  in  a  quadrilateral  figure,  the  diagonal  being 

50  ft.  and  the  two  perpendiculars,  20  and  24  ft.  ?  Ans.  122|  sq.  yd. 

8.  The  walls  of  a  room  are  40  square  toises  in  area ;  how  many 
rolls  of  paper-hangings  are  required  to  cover  them,  the  rolls  being 
32  ft.  long  and  18  inches  wide  ;  and  what  must  be  paid  for  the  whole 
at  $1.75  a  roll  ?  Ans.  30  rolls ;  $52.50. 

9.  What  is  the  surface  of  a  sheet  of  paper  %  yd.  long  and  |  yd. 
wide?  Ans.  \  sq.  yd.,  or  2^  t-q.  ft. 

i^  /  10.  The  sides  of  three  squares  are  3,  4,  and  5  ft. ;  what  is  the  length 
of  the  side  of  a  square  which  is  equal  to  all  three  ?    Ans.  7.07  +  ft. 

11.  A  court-yard  is  15  yards  long  and  6  yards  wide;  how  many 
paving-tiles  are  required  to  cover  it,  knowing  that  each  tile  is  10  in. 
long  by  7  in.  wide?  Ans.  1666|-  paving-tiles. 

12.  A  side- walk  6^-  yards  long  and  1^  yards  wide,  is  to  be  paved 
with  stones,  each  stone  has  a  surface  of  70  square  inches  ;  what  -wfll 
be  the  cost  of  the  whole  paveaient,  at  the  rate  of  $18.50  per  hundred 
fctones?  il7i5.  $32.53. 

13.  What  is  the  area  of  a  garden  in  the  shape  of  a  rhombus,  the 
length  of  which  is  45  yd.  and  the  breadth  25  yd.  ? 

14.  A  square  yard  of  a  floor  costs  $2.80,  the  whole  floor  costs  $1 14, 
:he  breadth  is  5^  yeards;  what  is  the  length  ?  Ans.  7f  J  yards. 

15.  A  ladder  18^  feet  in  length  stands  upright  against  a  wall,  how 
':\v  must  the  bottom  of  it  be  drawn  out  from  the  wall,  so  as  to  lower 
:iie  top 8  inches?  Ans.  4  ft.  11  in. 

16.  What  must  be  paid  for  the  plastering  of  a  wall  55.50  yd.  long 
and  5.25  yd.  high,  at  the  rate  of  $2. 10  thesq.  yd.  ?     Ans.  $611.88 -f-. 
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17.  What  cost  a  piece  of  cloth  12^  yards  long  and  1  ^  yards  wide, 
at  the  rate  of  $1.90  a  yard  in  length?  Ans.  $23.75. 

18.  What  is  the  area  of  a  trapezoid,  whose  diagonal  is  45.10  yarda 
long  and  the  two  perpendiculars,  15.80  and  20  yards? 

.4ns.  807.29  sq.  yards. 

19.  A  man  plastered  three  ceilings  each  7.85  yards  long  by  5.40 
yards  wide,  and  painted  6  doors  each  2.05  yards  high  by  1.05  yards 
wide ;  what  sum  must  be  yet  paid  him,  if  he  charges  $1.22  a  sq.  yard 
for  the  ceiling,  and  $0.H6  a  sq.  yard  for  the  doors,  having  been  paid 
already  $22.40  on  account? 

20.  Find  the  side  of  an  equilateral  triangle  equal  in  area  to  a  square 
whose  side  is  8  feet.  Ans.  12.15  +  ft. 

21.  Find  the  area  of  a  piece  of  land  comprising  three  trapezoids, 
and  one  triangle ;  the  parallel  sides  of  the  first  trapezoid  are  36 
and  54  yards,  altitude  19.50  yards;  those  of  the  second  are  110 
and  75  yards,  altitude  126  yards;  those  of  the  third  186  and  141 
yards,  altitude  219  yards;  the  base  of  the  triangle  is  69  yards,  altitude 
36  yards.  -4ns.  10.244-+-  acres. 

22.  A  field  whose  parallel  sides  are  630  and  436  yards,  altitude  80 
yd.,  is  let  lor  $200  a  yr. ;  how  much  is  it  per  acre?  Ans.  $22.70  -f- . 

23.  A  room  12  yards  long  by  7  yards  broad  was  floored  with  boards 
3  yards  in  length;  the  waste  made  on  employing  those  boards  was  j 
of  their  gross  surface,  and  they  cost  $.25  per  sq.  yard,  gross  surface. 
The  work  was  done  in  12  days  at  $1.10  a  day,  and  the  nails  used 
amounted  to  $2.50.    Find  the  whole  cost  of  the  floor.  Ans.  $39.70. 

24.  A  man  wishes  to  plant  1815  trees  at  an  equal  distance  from  one 
another,  so  as  to  form  a  rectangle  whose  length  is  to  its  breadth  as  5 
is  to  3 ;  how  many  trees  should  he  plant  on  each  line  ? 

Ans.  55  and  33. 

25.  The  I  of  the  cost  of  a  barn  gate  being  paid,  there  still  remains 
•|  of  that  cost  plus  $23.40  to  be  paid.  Suppose  the  barn  to  have  two 
gates  each  3  yards  in  width  and  5.40  yards  in  length  ;  what  cost  the 
square  yard?  Ans.  $4. 

26.  Some  earth  was  brought  and  levelled  upon  a  field  whose  area 
equals  that  of  a  regular  heptagon,  the  side  of  which  measures  42  yd. ; 
what  cost  the  work  at  l^d.  a  sq.  yd.  ?  Ans.  £40  1  3  -f- . 

27.  What  will  be  the  cost  of  roofing  a  building  with  sheet-iron  at 
$1.22  a  sq.  yard,  if  the  roof  comprises  two  equal  triangles  whose  bases 
are  9.40  yd.,  and  altitudes  6.32  yd.,  and  also  two  equal  trapezoids 
whose  parallel  sides  are  25.48  and  16.08  yd.,  their  altitudes  being  the 
same  as  those  of  the  triangle?  Ans.  $392.92  +  . 

28.  The  breadth  of  a  field  in  the  form  of  a  parallelogram  is  to  its 
length,  as  5  is  to  18;  what  are  the  dimensiot)8  of  this  field  which, 
sowed  in  wheat,  produced  28f  bushels  per  acre,  and  345|^§  bushels 
in  all  ?  Ans.  460.24  yd.  in  length  ;   127.84  yd.  in  width. 

29.  An  individual  has  a  property  forming  a  trapezoid  whose  parallel 
Bides  are  465  and  806  yards,  altitude  550  yd.  In  the  centre  stands  a 
square  pond  whose  side  is  45  yd.  Find  1  °  the  whole  area  of  the  field ; 
2°  that  of  the  pond  ;  3°  that  of  the  cultivable  part. 

Ans.  l""  349525  sq.  yd. ;  2<='  2025  sq.  yd.  j  3°  347500  sq.  yd. 
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80.  The  roof  of  a  building  comprises  1°  two  equal  trapezoids 
whose  parallel  sides  are  22  and  8.70  yd.,  altitudes  9.25  yd. ;  2"  two 
equal  triangles  whose  bases  are  16.20  yd.,  altitudes  7.20  yd. ;  also  4 
hips  each  being  10.80  yd.  long  by  0.33  yd.  broad,  plus  1  row  of  slates 
along  the  gutters;  the  slates,  which  cost  $9  a  thousand,  are  0.298  by 
0.217  yd.,  and  are  overlaid  0.198  yd.  in  their  length.  A  slater  can 
roof  8  sq.  yd.  a  day  for  $1.10  ;  each  slate  requires  two  nails  at  $0.15 
per  lb.,  there  being  285  nails  in  a  pound ;  and  12  cents  per  4  sq.  yd. 
^re  paid  for  sundry  expenses.     Find  the  whole  cost  of  that  roof. 

Ans.  $265.22^. 

Problem  X. 

To  find  the  circumference  of  a  circle,  the  diameter  being 

given. 

^9«$.  Rule. — Multiply  the  diameter  hy  3.1416,  and  thejyrod- 
uct  will  he  the  circumference. 

NoTA. — 3.1416  is  the  oircumferenoe  of  a  circle  whose  diameter  is  1. 

/    Ex.  1.  "What  is  the  circumference  of  a 
circle  whose  diameter  is  18  yards  ? 

Oper.     3.1416  X  18  =  56.5504  yd.,  Ans. 

2.  Required  the  circumference  of  circles 
whose  diameters  are  1°   26  vd. ;   2"  46.2.3 
vd. ;  3°  59.75  yd. ;  4^  67.75  yd.  ;  5°  224  ft. 
6  in.    Ans.  1»  81.6816  yd. ;  2°  145.299  yd. ;  3°  187.7106  yd.,  etc. 

3.  What  are  the  circumferences  of  circles  whose  radii  are   1°  42.25 
jd.;  2*^  67.24  vd.;   3^  117.70  yd.;  4^^  149.70  yd. ;  5^  160  ft.    9  in.  ? 
Ans.  1°  265.4652  yd. ;  2°  422.482368  yd.,  etc. 

Problem  XI. 

To  find  the  diameter  of  a  circle,  the  circumference  being 

known. 

(S9J:.  Rule. — Divide  the  circumference  hy  3.1416,  and  the 
quotient  will  he  the  diameter. 

I  Ex.  1.  What  is  the  diameter  of  a  circle  whose  circumference  is 
25.1328  yards? 

Operatiox.     25.1328  -^  3.1416  =  8  yards,  Ans. 

2.  Required  the  diameters  of  circles  whose  circumferences  are  1° 
37.70  yd.;  2"  59.69  yd. ;  3^^  76.34  yd. ;  4^126.45  yd.;  5^  206^  yd. ; 
•6"  30  ft.  8'  10".  Ans.  1«  12.0002  yd. ;  2«  18.9998  +  yd. ; 
3°  24.2997  +  yd.,  etc. 

3.  What  are  the  radii  of  circles  whose  circumferences  are  1°  69.25 
vd.  :  2''  152.12  yd.  :  S''  227.20  yd.  ;  4''  380.17  yd.  ;  5«'  45^  yd. ;  e'^ 
i>\}  ft.  6'  3"  ?  '  Ans.  1^  11.02145  yd. ;  2»  24.2105  +  yd.,  etc. 


328  MENSURATION    OF   SURFACES. 

Problem  XII. 

To  find  the  length  of  a  circular  arc,  when  the  number  oi 

degrees  which  it  contains,  and  the  radius  of  the 

circle  are  known. 

f%95.  Rule. — Multiply  the  number  of  degrees  by  the  decimal 
.01745,  and  the  product  arising,  by  the  radius  of  the  circle. 

Ex.  1.  Suppose  the  arc  A  B  to  contain 
D  120   degrees,  and  the  radius  A  C  be  10  feet  j 

what  is  the  length  of  the  arc  ? 

Oper.     .01745  X   120  x   10  =  20.94,  Ans, 

2.  What  is  the  length  of  an  arc  containing 
25°,  the  diameter  of  the  circle  being  15  ft.  ? 

.4715.  3.2718  ft. 

3.  Required  the  length  of  each  of  the  fol- 
lowing arcs:  1-t  12°  10', diameter  20  ;  2nd  10"  15',  diameter  68 ;  3rd 
670  17'  44^",  diameter  25  ;  4th  60^,  radius  14. 

Ans.  1st  2.123  +;  2nd  6.0813  +,  etc. 

Problem  XIII. 

To  find  the  length  of  the  arc  of  a  circl ),  the  chord  and 
radius  being  given. 

o90.     RriLE. — I.  Find  the  chord  of  half  the  arc, 

II.  From  8  times  the  chord  of  half  the  arc,  subtract  the  chord 

of  the  whole  arc,  divide  the  remainder  by  3,  and  the  quotient 

loill  be  the  length  of  the  arc,  nearly. 

Ex.  1.  If  the  chord  A  B,  fig.  of  Frob.  XII.,  equals  30  feei,  and  the 
radius  A  C  be  20  feet ;  what  is  the  length  of  the  arc  A  D  B  ? 

Operation.  First  draw  D  C  perpendicular  to  the  chord  A  B  ;  it 
will  bisect  the  chord  at  P,  and  the  arc  of  the  chord  at  D.  Then  A  P 
=  15  feet.  Hence,  AC^  —  AP^  ==  CP^  that  is,  400—225=175  j 
and  VT75"==  13.228  ==  C  P. 

Then  D  C  — CP  ==  20  —13.228  ==  6.772  -=  D  P. 


Again,  A  D  ==  V  A  P^  +  P  D^  =  V  225  4-  45.859984. 
Hence,  A  D  ==  16.457  ==::  chord  of  the  half  arc. 

16.457  X  8  — 30 
Then,  3 ==  33.885  ==  arc  A  D  B,  Ans. 

2.  If  the  chord  A  D  of  half  the  arc  A  B  D,  fig.  of  Prob.  XII,  be 
30  feet,  and  the  chord  A  B  of  the  whole  arc,  50  feet ;  what  is  the 
length  of  the  arc  ?  Ans.  68^  feet. 
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3.  The  chord  of  an  arc  is  12  feet,  and  the  chord  of  half  the  arc  is 
7  ;  what  is  the  length  of  the  arc  ?  Ans.  14*|  feet. 

4.  The  chord  A  B  of  the  whole  arc,  fig.  of  Prob.  XII,  equals  48. 7-i, 
and  the  chord  A  D  of  half  the  arc  equals  30.25  ;  what  is  the  length 
of  the  arc  ?  Ajis.  64.42. 

Problem  XIV. 

To  find  the  area  of  a  circle,  the  diameter,  or  the  circum- 
ference, or  both,  being  given. 

50T.  Rule. —  Multiply  the  square  of  the  diameter  by  .7854. 

Or, 

Multiply  the  square  of  the  circumference  hy  '07958.     Or, 
Multiply  the  circumference  by  half  the  radius   and  the  product 

will  he  the  area, 

'  Ex,  1.  What  is  the  area  of  a  circle  whose  diameter  is  12  yards? 

Operatiox.  .7854  x  122  =  .7854  x  144  =  113.0976  gq.  yd.,  Ans, 
I    2.  Find  the  area  of  a  circle  whose  circumference  is  12  yards. 

Oper.     .07958  X  122  =  .07958  x  144  =  11.4591  sq.  yd.,  Ans. 
/   3.  Required  the  area  of  a  circle  whose  circumference  is  37.70  yd.^ 
and  the  radius  6  yards. 

Operation.     37.70  x  |  =  113.10  sq.  yd.,  Ans, 

4.  Required  the  areas  of  the  circles  whose  circumferences  are  1° 
10.75  yd.;  2"  5.4978  yd.  ;  3*^   3^   miles;  4°  35^  toises;  5^25^  yd.; 
6*^  4^  miles.  Ans.  1^  91.9646  sq.  yd. ;  2^  2.405+  sq.  yd. ; 
3^  .9748  sq.  mi.;  4^  100.2906+  sq.  to.,  etc. 

5.  Find  the  areas  of  the  circles  whose  diameters  are  1^7  yd. ;  2*^ 
13.27  yd. ;  3°  24  ft.  7  in. ;  4«  40^  yd. ;  5*  180.40  yd. 

Ans.  10  38.4846  sq.  yd.;  2<^  138.3033  sq.  yd. ;  3^^474.6488  sq.  ft.,  etc. 

6.  What  are  the  areas  of  the  circles  whose  dimensions  are  as  fol- 
lows:  1°  circumf.  21.9912  yd.,  radius  3.^;  2°  diameter  15,  circumf. 
47.124;  30  radius  25,  circumf.  157.08;  4*^  circumf.   32.9868,   diam- 
eter 10^;  50   radius   16,   circumf.    105.55776;  6<^  circumf.   6.2832^- 
diameter  2?        Ans.  1<^  38.4846  sq.  yd.;  2^^  176.715;  3*^  1963.50; 

4«  86.59035,  etc. 

Problem  XV. 

Given  a  circle,  to  find  a  square  which  shall  have  an 
equal  area. 

598.  Rule.—I.  The  diameter  X  -8862  =  side  of  an  equiv- 
alent square. 

II.  The  circumference  X  .2821  =  side  of  an  equivalent  square 
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Ex.  1.  The  diameter  of  a  circular  field  is  650  yards,  what  would 
be  the  side  of  a  square  field  of  an  equal  area  ? 

Operation.     650  x  .8862  =  576.03  sq.  yd.,  Ans. 

2.  The  circumference  of  a  circular  fishpond  is  200;  what  is  the 
side  of  a  square  of  an  equal  area? 

Operation.     200  x  .2821  =  56.42,  Ans. 

3.  Find  the  sides  of  squares  of  equal  areas  to  circles  whose  circum- 
ferences are  I0  250vd.;  2<^  300  yd.;  3^412.50  yd.;  4°  135.75  yd.; 
6'^  40  ft.  10  in.  *  Ans.  1°  70.525  yd. ;  2'  84.63  yd. ; 
3<»  116.36625  yd.,  etc. 

4.  What  are  the  sides  of  squares  of  equal  areas  to  circles  whose 
diameters  are  1^  25  vd. ;  2*>   30  ft. ;  3^  75.10  yd. ;  4^  45  ft.  8  in. ; 
50  20.65  yd.  ?  '  Ans.  1*»  22.155  yd. ;  2^^  26.5860  ft. ; 
3''  66.5536  +  yd.,  etc. 

Problem  XVI. 

Given  the  diameter,  or  the  circumference,  of  a  circle,  to 
find  the  side  of  the  inscribed  square. 

599.  Rule.— I.— TAe   diameter   X    -7071   =  side  of  the 
inscribed  square. 

II.   The  circumference  X  .2251  =  side  of  the  inscribed  square. 

c  E.v.  1.  The  diameter  A  B  of  a  circle  is 

300  ;  what  is  the  value  of  A  C,   the  side  of 
the  inscribed  square? 

Operation.     300  x  .7071  =  212.13,  Ans. 

2.  What   are  the  sides  of  the   inscribed 
squares,  if  the  diameters  of  the  circle  are 
1*^  312  ;  2«  400  ;  H<^  150.20  ;  4^*  225.80  yd. ; 
5"  170  ft.  8  in.? 
Ans.  1«  320.615-2  .  2"  282.84  ;  3"  106.206  +  ,  etc. 
3.  Required  the  sides  of  the  inscribed  squares  of  which  the  circum- 
ferences of  the  circle  are  1*^  718  vd. ;  20  180.40  yd.;   8«  368.10;  4^ 
130.70  yd.;  5<^  800.20.      Ans.  1^  161.6218  yd. ;   2*^  40.608  +  yd. ; 
30  82.85931,  etc. 

Problem  XVII. 

To  find  the  area  of  a  sector  of  a  circle. 

000.  Rule. — I.  Find  the  length  ofihe  arc  by  Problem  XII. 
II  Multiply  the  arc  by  one  half  the  radius,  and  the  product 
will  be  the  area. 
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Ex.  1.  What  is  the  area  of  the  sector  A  D  B  C,  Prob.  XII,  whose 
arc  is  95,  and  the  radius  of  the  circle  20  feet  ? 

Operation.     95  x  Hf  =  950  feet,  Ans. 

2.  Required  the  area  of  a  sector,  of  which  the  arc  is  26^*  and  the 
radius  of  the  circle  24  feet.  • 

Operatiox.  .01745  x  26  x  24  =  10.8888,  length  of  the  arc  j 
10.8888  X  \*  =  130.6656  sq.  ft.,  Ans. 

.S.  What  is  the  area  of  a  sector,  of  which  the  arc  is  79  and  the 
radius  of  the  circle  47  inches?  Ans.  1856.5  sq.  in. 

4.  Find  the  area  of  a  sector  whose  radius  is  25  and  the  arc  one  of 
Ub'^  18'.  Ans.  792.337. 

5.  What  is  the  area  of  a  semicircle  in  which  the  radius  is  17  ? 

Ans.  453.8745. 

6.  What  is  the  area  of  a  sector,  of  which  the  arc  is  73°  44'  30", 
and  the  radius  of  the  circle  12i?  Ans.  100.53064-. 

Problk.m  XVII L 

To  find  the  area  of  the  segment  of  a  circle. 

OOl.  Rule. — I.  Find,  hij  the  last  Prohletn,  the.  area  of  the 
sector  ichich  has  the  same  arc  with  the  segment. 

II.  Find  the  area  of  the  triangle  formed  hy  the  chord  of  th^ 
segment  and  the  two  radii  drawn  to  its  extremities. 

III.  If  the  segment  is  greater  than  the  semicircle,  add  the  two 
areas  together  ;  but  if  it  is  less,  subtract  them,  and  the  result  in 
either  case,  loiil  be  the  area  required. 

Or  use  the  following 
J      Rule. — I.  Multiply  half  the  radius  by  the  difference  betyDeen 
the  arc  which  is  the  base  of  the  segment,  and  the  half  of  the  chord 
that  would  subtend  an  arc  doubled  that  of  the  given  segment. 

II.  If  the  segment  is  greater  than  a  semicircle,  multiply  half 
the  radius  by  the  sum  of  the  arc  and  of  the  chord  that  would  sub- 
tend an  arc  equal  to  double  the  given  arc  less  360°,  the  result  will 
be  the  area  required. 

Ex.  1.  Let  the  chord  A  B,  in  the  diagram  of  Prob.  XII,  be  24, 
and  the  radius  C  A,  be  20  ;  what  is  tli£  area  of  the  segment  A  D  B  ? 


Operation.  V  C  A2  —  A  P^  =  V  20^  —  122  =  16,  the  measure 
of  C  P.  Also  C  D  —  CP  =  P  D  =20  —  16  =  4,  the  measure 
ofPD.  Then,  VAP2  +  P  D^  =  V  122  +  42  =  VT6^=  12.64911 
=  AD;  andfinally,  <^  "  %«> "  ^*  ^  (12.64911  x  8)  -  24  _ 
25.7309,  the  measure  of  the  arc  A  D  B  (Prob.  XIII). 
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25.7309  X  10,  half  radius,  =  257.309,  area  of  the  sector  A  D  B  C; 
and  APxCP  =  12x16==  192,  area  of  triangle  CAB;  and  the 
area  A  D  B  C  —  area  C  A  B  =  area  of  segment  A  D  B ;  that  i?, 
257.309  —  192  =  65.309,  area  required.  It  is  also  obvious,  that  the 
area  of  th*^  sector  A  D  B  C  subtracted  from  that  of  the  whole  circle 
A  D  B  E,  will  leave  the  area  of  the  sector  A  E  B  C. 

2.  Required  the  area  of  a  segment  whose  arc  is  220  degrees,  the 
radius  olthe  circle  being  20  yards. 

Operation.     The  double  of  220°  less  360^^  =  440°  —  360°    = 

80°.     The  arc  rectified  of  220°  =  3.1416  x  40  x  ||g  =  76.79  yd. 

The  chord  of  80°  {see  Table  of  chords)  =  20  x  1.2856  =  25.71 

/76  79  +  25  71\ 
3'd.     20  X   (  — '- '■ —  J  =  1025  sq.  yd.,  area  of  the  segt.,  Ans. 

3.  What  is  the  area  of  the  segment  of  a  circle  whose  radius  is  10, 
and  the  chord  of  the  arc  16  yards? 

Operation.  The  chord  in  the  table  for  the  arc  of  the  segment  = 
16  -^  10  =  1.6;  1.6  =  106°  20'  =  106.333 +  ;  (3.1416  x  20  x 
106.333)  —  360  =  18.5586.  The  chord  of  an  arc  doubled,  or  [360° 
—  (106°  20'  X  2)]  =  147°  20'  =  1.9193;  1.9193  x  10  =  19.193; 
V°  X  [18.5586  —  19.193  -^  2)]  =  44.81+  sq.  yd.,  area  of  the  seg- 
ment, Ans. 

4.  Find  the  area  of  a  segment ;  the  radius  of  the  circle  being  10, 
and  the  cliord  of  the  arc  12  yards.  A7is.    16.326  sq.  yd. 

5.  What  is  the  area  of  the  segment  whose  height  is  27  and  the 
diameter  of  the  circle  75  ?  Ans.   1432.31  +■  . 

6.  Required  the  area  of  a  segment  whose  arc  is  90^,  and  tiie  radius 
of  the  circle  6.  Ans.  28.27  +  . 

7.  In  a  circle  whose  radius  is  50  feet,   what  are  the  areas  of  the 
segments  whose  chords  are   1"   17   ft.;   2*^24  ft.;  3'Mo.75  ft. ;  4'^ 
60.20  ft. ;  5^  70  ft.  ?  Ans.   !«  8.1075  ^q.  l\. : 
2^  23.3125  sq.  ft.  ;  3^  170.75  sq.  ft.,  etc. 

Problem  XIX. 

To  find  the  area  of  an  ellipse,  the  two  axes  being  given. 

00!3.  Rule. — Multiply  the  two  axes  together,  and  their  prod- 
uct hy  the  decimal  .7854,  the  result  will  he  the  required  area. 

E  Ex.  1.  What  is  the  area  of  a  garden  in 

the  form  of  an  ellipse  whose  transverse  axis 
A  B  is  40  yards,  and  the  conjugate  axis  D  E 
is  25  yards  ? 

Operation.     40  x  25  x  .7854  =  785.40 
sq.  yd.,  Ans. 

2.  Required  the  areas  of  the  ellipses  whose  axes  are  l'^  5  and  4  vd. ; 
20  12.14  and  7.25  yd.;  3^  17.15  and  7.29  yd.;  4^45.21  and  34.18 
•yd, ;  50  70.40  and  45.65  yd.  Ans.  1<»  15.708  sq.  yd. ; 

20  69.1269  sq.  yd. ;  3^  98.1934  sq.  yd.,  etc. 
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Problem  XX. 

Given  the  area  of  an  ellipse  and  one  of  its  axes,  to  find 
the  other  axis. 

603.  Rule. — Divide  the  given  area  hy  .7854,  and  that  quo- 
tient by  the  given  axis,  the  result  will  he  the  required  axis. 

Ex.  1.  The  area  of  an  ellipse  is  400  square  feet,  and  one  of  its 
axes  is  25  feet;  what  is  the  length  of  the  other  axis  ? 

Oper.    400-?-. 7854-^25,  or  400 -^(. 7854  x  25)  =  20.37-1- ft.,  Ans. 

2.  The  area  of  an  elliptical  piece  of  land  is  6  acres,  and  one  of  its 
axes  is  40  rods ;  what  is  the  length  of  the  other  axis  ? 

Ans.  .SO. 55  -h  rods. 

3.  What  are  the  conjugate  axes  of  ellipses  whose  area  is  72.24 
sq.  yd.,  and  the  transverse  axes  are  1<^  24  vd.;  2^  28  yd. ;  3°  36  vd. : 
4^  40  vd.  ;  50  56.25  vd.  ?  Ans.  1^  3.83  yd. ;  2°  3.28  vd. ; 
30  2.55  yd.,  etc. 

Problem  XXI. 

To  find  the  circumference  of  an  ellipse,  the  two  axes 
being  given. 

604.  Rule — Multiply  the  sum  of  tlie  two  axts  hy  1.5708> 
and  the  j^roduct  will  give  the  circumference,  nearly. 

Ex.  1.  "What  is  the  circumference  of  an  ellipse,  the  longer  axis  of 
which  is  20  and  the  shorter  16  ? 

Operation.     (20  +  16)  x  1.5708  =  56.5488,  nearly,  Ans. 

2.  Required  the  circumferences,  or  perimeters,  of  ellipses  whose 
axes  are  1<^  12  and  10  vd. ;  2<^  18  and  15  yd. :  3"  15  and  12  yd. ;  4*^ 
24  and  20  yd. ;  5°  30.50  and  24.30  yd.  Ans.  1^  34.55  -f-  vd. : 

2<J  51.83  +  yd. ;  3^  42.41  -f-  yd.,  etc. 

Problem  XXII. 

To  find  the  area  of  a  circular  ring,  or  of  the  space  included 
between  two  concentric  circles. 

605.  Rule. — Multiply  the  sum  of  the  two  diameters  hy  their 
difference,  and  theprodiwt  arising,  hy  .7854  for  the  area  of  the 
ring.     Or, 

Square  the  diameter  0/ each  ring,  subtract  the  square  of  the  less 
from  that  of  the  greater,  and  multiply  the  difference  of  the  squares 
hy  the  decimal  .7854,  the  product  will  he  the  area. 
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Ex.  1.  The  diameter  A  B  is  20, 
and  D  E  is  12 ;  what  is  the  area  of 
the  ring  ? 


Operation.  20  4- 12  =  32,  the  sum; 
20  —  12  =  8,  difference;  32  x  8  x 
.7854=201.0624,  area  of  the  ring,  ^ns. 

2.  If  the  diameters  are  16  and  10,  what  will  be  the  area  included 
between  the  circumferences  ?  Ans.  122.5224. 

3.  What  are  the  areas  of  the  rings  whose  diameters  are  1°  24  and 
30  yards  ;  2°  36  and  52  ft.;  3^   60.30  and  90.50  yd. ;  4°  114.36  and 
151.40  yd. ;  5^  178.90  and  290.50  ?        Ans.  1"  254.4696  sq.  yd. ; 
2°  1105.8432  sq.  ft. ;  3^  .3576.8372  sq.  yd.,  etc. 
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/  1.  What  is  the  area  of  a  circular  pond  whose  radius  is  12  yards? 

Ans.  452.3904  sq.  yd. 
/  2.  Required  the  area  of  a  circular  pond  whose  perimeter*  is  75 
yards.      ^  ^71.9.  447.1279  sq.  yd. 

3.  A  circular  basin  occupies  ^  the  area  of  a  garden  in  the  form  of 
a  square,  the  side  of  which  is  45  yards;  what  is  the  radius  of  the 
basin?  Ans.  11.354  yd. 

/  4.  What  is  the  area  of  the  semi-circular  top  of  a  window  whose 
width  is  2|  yards?  Ans.  2.9697  sq.  yd. 

/  5.  The  wheels  of  a  carriage  turn   2200   times  over  the  space  of  5 
miles;   what  is  their  diameter  ?  '  Ans.  3.8165+  ft. 

6.  What  is  the  diameter  of  a  circular  parterre  which  occupies  the 
fourth  of  the  area  of  a  rectangular  garden,Vhose  base  is  24  and  height 
16  yards?  Ans.  11.054  yd. 

.'  7.  Find  the  area  of  a  dial  whose  diameter  is  4^  tlet. 

Ans.  15.90434-  sq.  feet. 
/  8.  The  diameter  of  the  large  wheels  of  a  locomotive  engine,  is  1.66 
yd.;  what  is  the  distance  in  miles  and  leagues,   run  over  by  that 
engine,  if  each  of  its  wheels  revolved  1695875  times? 

Ans.  5024.993+  miles,  or  1674.996  leagues. 

9.  Required  the  area  of  an  elliptical  flower-garden  whose  axes  are 
36  and  27  yards.  Ans.  763.4088  sq.  yd. 

10.  What  is  the  length  of  an  arc  of  60^,  in  a  circle  whose  radius  is 
14  feet?  Ans.   14.65+  feet. 

11.  Required,  in  arpents,  the  area  of  a  circular  piece  of  land  whose 
radius  equals  the  minimum  radius  of  the  curves  adopted  for  the  cour 
i^truction  of  rail-ways,  that  radius  being  800  toises.  Ans.  2234y2^arp. 

12.  What  is  the  area  of  an  elliptical  basin  inscribed  in  a  rectangle 
whose  base  is  30  and  height  20  yards?  Ans.  471.24  sq.  yd. 

13.  What  are  the  areas  of  the  circles  circumscribed  to  l*^  an  equi- 
lateral triangle  whose  side  is  6  yd. ;  2*-'  a  square  whose  side  is  7  yd. ; 
3*^  a  pentagon  whose  side  is  9  yd. ;  4^^  a  hexagon  whose  side  is  10 
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yd. ;  5°  an  octagon  whose  side  is  18  yd.  ?     Ans.  1°  .37.6099  sq.  yd.  j 
2»  76.9770  sq.  yd. ;  3^  183.854286  sq.  yd.,  etc. 

14.  The  chord  of  an  arc  is  30  and  its  height  7  feet;  what  is  the 
length  of  the  arc?  •  Ans.  34.13+  ft. 

15.  What  are  the  radii  of  the  circles  equal  in  area  to  ellipses  whose 
axes  are  1°  26  and  12  yd. ;  2°  30  and  24  yd. ;  3^  45  and  36  yd. ;  4^^ 
52  and  42  yd. ;  5^  62.20  and  46.40  yd.?  Ans.  i''  8.83  yd. ; 
2^  13.41  yd.;  3°  20.12  yd.,  etc. 

16.  What  weight  will  a  solid  cast  iron  column  securely  support, 
whose  diameter  is  .12  yd.  in  diameter  and  3.80  yd.  in  height,  if  each/ 
hundredth  sq.  yd.  of  transversal  section  can  support  666  poumls  ? 

Ans.  75323  lb. 

17.  Required  the  area  of  the  small  circle  of  the  earth  corresponding 
to  the  49^^  of  latitude  north,  knowing  that  the  value  of  each  degree  of 
longitude,  in  that  latitude,  is  80018.43  yards. 

/l8.  The  diameters  of  two  concentric  circles  are  45  and  30  ;  what  is^. 
the  area  of  the  ring  formed  by  those  circles?  Ans.  883.575.     / 

19.  How  many  rings  2  inches  in  radius,  can  be  drawn  from  a  tin 
sheet  22  inches  long  by  15  inches  wide?  Ans.  20|. 

'  20.  The  diameter  of  the  bottom  of  a  basket  is  .46  yd.,  and  the  cir- 
umference  of  its  top  is  2.262  yd. ;  what  difference  is  there   between*^ 
the  area  of  the  lower  base  and  that  of  the  upper  base  ? 

Ans.  0.240977  sq.  yd. 

21.  From  a  zinc  sheet  28  inches  long  by  25  inches  broad,  how  many 
rings  can  be  drawn  whose  diameters  are  2^  and  3^  in.  ?    Ans.  57|. 

22.  The  circumference  of  a  circle  is  314.16  yd. ;  what  is  the  radius 
'a  concentric  circle  half  the  area?  Ans.  35.35  yd. 

23.  What  is  the  area  of  the  ring  of  a  circular  parterre,  knowing 
that  the  exterior  diameter  of  the  parterre  is  18.40  yd.,  and  the  breadth 
of  the  ring  80  yd.  ?  Ans.  44.233728  sq.  yd. 

24.  What  is  the  side  of  a  square  equal  in  area  to  a  circle  whose 
diameter  is  4  ?  Ans.  3.544  +  . 

25.  The  exterior  diameter  of  a  circular  pond  is   15^  yards,  the 
eadth  of  the  ring  ^j^  yd. ;  required  1°  the  area  of  the  ring  ;   2'^  what 

will  be  paid  to  have  it  paved  in  flag-stones,  at  the  rate  of  $4.16  a 
sq.  yd.  Ans.  $171.72. 

26.  A  circular  garden  whose  diameter  is  26.5  yd.,  is  enclosed  by  a 
grassy  ring  6.4  yd.  broad  ;  how  many  bundles  of  grass,  each  weighing 
36.64  lb.,  can  be  gathered  from  this  ring,  knowing  that  when  the 
^jrass  dries  up,  it  loses  56  ^  of  its  weight,  and  gives  2056  lb.  of  hay 
per  acre?  Ans.  17^*^^. 

27.  The  radius  of  a  circular  pond  is  12  yd.;  what  must  be  the 
(1th  of  a  grassy  ring  around  the  pond,  that  contains  the  same 

;.:ea?  Ans.  4.97  yd, 

28.  A  triangular  meadow  whose  sides  are  5420,  6280,  3400  yd., 
encloses  an  elliptical  pond  whose  diameters  are  195  and  348  yd.  Find 
the  worth  of  the  hay  produced  by  that  meadow,  if  5056  lb.  are  cut  per 
acre,  and  sold  at  4  cents  per  bundle  of  10  lb.      Ans.  $38246.29  + . 

29.  A  man  has  a  cistern  whose  diameter  is  3  ft.  10|  in. ;  its  edge,  / 
which  is  23|  in.  broad,  is  to  be  covered  with  tin-plate  at  the  cost  of  ^ 
$2.10  a  sq.  yd.     Find  the  cost.  Ans.  $8.36  -}- .      / 
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30.  The  floor  of  a  room  cost  $69.30,  at  the  rate  of  $4.50  a  sq.  yd. 
Find  the  length  of  each  of  the  diameters  of  an  ellipse  equal  in  area 
to  that  floor,  if  one  of  the  diameters  is  \^  of  the  other. 

31.  A  man  gets  a  yard-gate  made  whose  top  is  semicircular ;  the 
square  part  of  the  gate  is  4.5  yd.  wide  by  6.2  yd.  high,  and  the  dianj- 
eter  of  the  top  part  is  equal  to  the  breadth  of  the  gate.  He  pays  the 
carpenter  at  the  rate  of  $9  a  sq.  yd. ;  the  painter,  85  cts.  a  sq.  yd. 
for  bronzing  the  outside,  and  60  cts.  asq.  yd.  for  the  inside;  the  smith 
$25  for  irons.     Find  the  whole  cost.  Ans.  $399.65. 

32.  The  flooring  of  a  room  cost  $15,  which  was  at  $0.37  a  sq.  yd. 
for  the  wood,  and  $0.65  a  sq.  yd.  for  the  work.  What  must  be  the 
axes  of  an  ellipse  equal  in  area  to  that  floor,  if  thev  are  to  each  other 
as  3  is  to  5  ?  Ans.  5.586  and  3.351  yd. 

33.  How  many  bushels  of  peas,  reckoning  25|  bu.  per  arpent, 
can  be  gathered  from  a  field  whose  area  is  equal  to  that  of  the  segment 
of  a  circle  whose  radius  is  326  yd.,  and  the  chord  of  the  segment 
139.75  yd.?  Ans.  4.413+  bu. 

34.  A  man,  owning  a  circular  piece  of  land  containing  10  acres, 
sold  the  central  portion  of  25  perches  in  diameter.  What  part  does 
he  own  still  ?  .4ns.  6  acres  3  per.  26  +  sq.  yd. 

35.  The  area  of  a  field  is  equivalent  to  that  of  the  zone  of  a  circle 
whose  radius  is  380  yd. ;  the  chords  of  the  zone  are  284  and  328  yd. 
The  field  produces  3500  lb.  of  hay  per  acre :  how  many  bundles  of 
llf  lb.  each  can  be  gathered?  Ans.  185f  bundles. 

36.  How  many  bundles  of  bean-stalk  were  gathered  from  a  field 
whose  area  is  equal  to  that  of  a  segment,  the  arc  of  which  is  170^, 
being  part  of  a  circle  whose  radius  is  245  yards;  if  each  acre  produced 
1 760  lb.,  and  the  bundles  weighed  13^  lb.  ?  Ans.  2258.23  +  bundles. 

37.  A  field  in  the  form  of  a  sector  whose  central  angle  is  86*^,  and 
the  radius  of  the  circle  87.56  yd.,  was  planted  with  oats.  What  sum 
was  spent  for  sowing  that  field,  knowing  that  it  required  5  bushels  of 
oats  per  acre  at  the  cost  of  70  cts.  a  bushel  ? 

38.  The  area  of  a  field  is  equal  to  that  of  a  triangle,  whose  angle 
opposite  its  base,  stands  at  the  centre  of  a  circle,  the  radius  of  which 
is  248  yd.  This  field,  being  planted  with  vetch,  produced  1840  lb. 
forage  per  acre  3  how  many  bundles,  each  weighing  7^  lb.,  were  gath- 
ered? 


MENSURATION  OF  SOLIDS. 

DEFINITIONS. 

606.  The  Mensuration  of  Solids  is  divided  into  two  part?. 

1st,  The  mensuration  of  the  surfaces  of  solids ;  and  2nd,  The 
mensuration  of  their  solidities. 

607.  A  Solid  is  a  magnitude  which  has  length,  breadth,  and 
thickness. 

608.  A  Polyhedron  is  a  body  or  solid  contained  by  many 
f-ides  or  planes. 

609.  The  edge  of  a  polyhedron  is  the  line  formed  by  the 
common  intersection  of  two  adjacent  faces. 

OlO.  Polyhedrons  are  divided  into  regular  and  irregular 
polifhedrons. 

Oil.  A  Regular  Polyhedron  is  a  solid  whose  all  faces  are 
regular  polygons  equal  to  one  an  other,  and  whose  solid  angles  are 
also  equal  to  one  an  other. 

61 S.  A  solid  angle  is  the  space  comprised  between  several 
planes  which  cut  one  an  other  at  one  point. 

613.  An  Irregular  Polyhedron  is  a  solid  whose  all  face^ 

are  not  regular  polygons  equal  to  one  an  other,  and  whose  solid.-" 
angles  are  unequal. 


Regular  tetrahedron.  Regular  octahedron.  Regular  icoeahedron. 

614.  Regular  polyhedrons  are  five  in  number.  Three  are 
made  of  equilateral  triangles  ;  vi^.,  the  tetrahedron,  the  octahedron, 
the  icosahedron ;  one  of  two  squares,  the  hexahedron  or  cube  ; 
and  one  of  pentagons,  the  dodecahedron. 

615.  The  regular  Tetrahedron  is  a  solid  figure  compre- 
hended under  four  equilateral  and  equal  triangles. 

616.  The  regular  Octahedron  is  a  solid  contained  by  eight 
equilateral  and  equal  triangles. 

617.  The  regular  Icosahedron  is  a  solid  consisting  of  twenty 
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e(jual  and  similar  triangular  pyramids,  whose  vertices  meet  in 
the  centre  of  a  sphere  supposed  to  circumscribe  it. 

618.  The  regular 
Hexahedron  or  cube, 
is  a  solid  whose  surface 
present  6  equal  squares. 

619.  The  regular 
Dodecahedron   is   a 

_  solid   contained   under 

Kegular  hexahedron.  Regular  dodecahedron.  twelve  equal  and  reo"- 
ular  pentagons,  or  having  twelve  equal  bases. 

6!30.  The  principal  irregular  polyhedrons  are  the  prism  and 
the  pyramid. 

631.  A  Prism  is  a  figure  whose  bases,  or  ends,  are  any  similar^ 
equal,  and  paraljel  plane  figures,  and  whose  sides  are  parallel- 
ograms. 

6S!S.  A  prism  whose  axis  is  perpendicular  to  the  base,  is 
called  a  right  prism, 

623.  An  oUique 
prism  is  one  whose  axis 
is  not  perpendicular  to 
the  base. 

624.  The  height, 
or  altitude  of  a  prism, 
or  solid,  is  a  line  drawn 
from  its  vertex,  perpen- 
dicular to  its  base ;  but 

in  an  oblique  one,  the  altitude  is  the  perpendicular  of  a  right- 
angled  triangle,  whose  hypothenuse  is  the  axis. 

625.  A  triangular,  quadrangular,  pentagonal,  hexagonal,  etc., 
prism,  is  one  whose  base  is  a  triangle,  a  quadrilateral,  a  pentagon^ 
a  hexagon,  etc. 

626.  A  Parallelopip8don  is  a  prism,  whose  base  is  a  par- 
alleiogram. 

627.  A  Pyramid  is  a  solid  figure  contai/ied  by  several  tri- 
angles, whose  bases  are  all  in  the  same  plane,  and  which  have  one 
common  vertex. 


Oblique  prism,  A  B  height.     Right  Parallelop. 


Oblique  pyramid. 


Frustum  of  a  pyramid. 
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62S.  The  Frustum  of  a  solid  is  the  part  that  remains  after 
cutting  off  the  top  by  a  plane  parallel  to  the  base. 

^SO.  A  Cylinder  is  a  long,  circular  body,  of  uniform  diam- 
eter, and  its  extremities  forming  equal  parallel  circles. 

630.  A  Gone  is  a  solid  body  having  a  circle  for  its  base  and 
tapering  uniformly  to  a  point  called  the  vertex. 

s  631.  The  axis  of  the  cone  is  the 

perpendicular  drawn  from  its  top  to 
the  centre  of  its  base ;  as  A  S. 

633.  The  generant  or  side  of  the 
cone  is  the  hypothenuse,  which,  by  the 
revolution  of  the  right-angled  triangle, 
describes  the  lateral  surface  of  the 
cone  ;  as  B  S. 

633.  A  right  cone  is  one  whose 
axis  is  perpendicular  to  the  plane  of  its  base,  and  its  sides  equal. 
634.   An  oblique  or  scalene  cone,  is  one  whose  axis  is  inclined 
to  tlie  plane  of  its  base,  and  its  sides  unequal. 

Small  circle.  035.    The  frustum  ff 

a  cone,  is  the  portion  re- 
maining when  an  upper 
section  is  removed. 

636.  A  Sphere  is  a 

solid,  bounded  by  a  curved 
surface,  every  part  of 
which  is  equally  distant 
from  a  point  within,  called 
the  centre. 

63T.  The  radius  of  a  sphere  is  a  line  drawn  from  the  centre 
to  any  part  of  the  surface. 

638.  The  axis  or  diameter  of  a  sphere  is  a  line  passing 
through  the  centre,  and  terminated  by  the  surfjice. 

631>.  A  great  circle  of  the  sphere  is  any  section  passing  through 
the  centre  of  the  sphere,  and  dividing  it  into  equal  parts ;  and  a 
sniall  circle  is  a  section  which  divides  it  into  unequal  parts. 

640.  A  Zone  is  a  part  of  the  surface  of  a  sphere  included 
between  two  parallel  planes,  which  form  its  bases. 

641.  A  Circular  Spindle  is  a 

solid,  the  figure  or  shape  of  which 
g  .jj^g  ^^^^^^^^  is  marked  by  the  revolution  of  the 

'Wmmmai^^^Ki  ^^^  ^^  ^  circle  about  its  chord,  which 

2o°e-  ^^^^^^^^  remains  stationary. 


Great  circle. 
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Sector. 


Fegment. 


y 


Spherical  Wedge.        Segment  with  two  bases. 


642.  A  Spher. 

ical  Sector  is  a  solid 

generated  by  the  rev- 
olution of  a  sector  of 
a  circle  about  one  of 
its  radii. 

643.  A  Spher- 
ical Segment  is  a 

portion  of  the  sphere 


cut  off  by  any  plane.  The  plane  is  the  U^e  of  the  segment ;  the 
perpendicular  distance  from  the  centre  of  the  base  to  the  convex 
surface,  is  the  'height  of  the  segment. 

644.  A  Spherical  Wedge  is  the  portion  of  a  sphere  com- 
prehended between  the  halves  of  two  e;reat  circles.  ,  ,       , 

645.  A  Spheroid,  or  Ellipsoid,  is  a  figure  produced  by  the 
revolution  of  a  semi-ellipsis  about  one  of  its  axes,  that  axis  re- 
maining fixed.  When  it  revolves  about  its  transverse  axis,  the 
figure  il  said  to  he  prolate  ;  and  when  about  its  conjugate  axis, 
it  is  called  oblate. 

Problem  I. 
To  find  the  surface  or  area  of  a  prism. 

646.  ^\MM.— Multiply  thepen'meter  of  the  base  hy  the  alti- 
tude, and  to  the  product  add  the  area  of  the  bases  :  the  sum  will 
be  the  surface. 

Ex.  1.  What  is  the  sur- 
face of  a  rectangular  prism 
whoee  base  is  3  by  4  yd.; 
and  altitude  5  yd.  ? 

Operation.  The  perim- 
eter of  the  base  is  (4  x  2)  -f 
(3  X  2>  =  14  ;  14  X  5  = 
70  yd.,  convex  surface ;  70 
+  (4x  3x2)=94yd.,^n5. 

Ex.  2.  Required  the  entire  surface  of  a  pentagonal  prism,  when 
each  side  of  the  base  is  10  feet  and  the  height  30. 

Operation.     10  x  5  x  30  =  1500  sq.  ft.,  convex  surface;  10^  x 
tabular  number,  or  100  x  1.720477  =  172.0477,  area  of  one  base. 
Then,  convex  surface  =  1500.  square  feet, 

lower  base  =  172.0477       *'        *' 

upper  base  =  172.0477       "        " 


Entire  surface 


1844.01)54 
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3.  What  is  the  surface  of  a  triangular  prism,  whose  base  is  an 
equilateral  triangle,  each  side  of  which  measures  20  inches,  and  its 
height  25  feet?  Ans.  127  sq.  ft.  58  sq.  in. 

4.  What  is  the  wall-surface  of  a  square  room,  whose  sides  are  each 
16  feet  long  ami  10  feet  high?  Ans.  71i  sq.  yd. 

5.  A  rectangular  prism  is  3  yd.  long,  5  yd.  broad,  and  8  yd.  high : 
what  is  1°  the  convex  surface  of  the  prism  ;  2"^  the  whole  surface  of 
its  two  ba.«e&  ;  3"  the  side  of  a  cube  whose  entire  surface  equals  that  of 

e  prism  ?  Ans.  1"  128  sq.  yd. ;   2'^30sq.  yd.  ;  3^^  5.13  sq.  yd. 

t>.  What  extent  of  surface  is  an  obhque  prism,  the  ends  of  which 
are  hexagonals,  each  si<ie  measuring  10  inches,  the  height  of  the 
prism  20  feet,  and  the  perimeter  of  a  section  perpendicular  to  the  sides, 
Ueet?  Ans.  93.60843+ sq.  ft. 

7.  Required  the  entire  surlace  of  an  octagonal  prism,  the  side  of 
wnose  base  is  15  and  altitude  12  feet.  Ans.  3612.7921  sq.  ft. 

8.  What  must  be  paid  for  lining  a  rectangular  box  with  tin,  at  the 
rate  of  2s.  6d.  a  yard,  the  inner  dimensions  of  the  box  being  5^  feet  in 
length,  4  ft.  5  in.'  in  breadth,  and  3^  i\.  in  depth?     Ans.  £1  11  4|. 

Problem  TI. 
To  find  the  solidity  of  a  prism. 

64T.  Rule. — Multiply  fhe  m-ea  of  the  base  by  the  perpemJic- 
ular  height^  and  tlie product  loill  be  the  solidity. 

E.c.  1.  The  base  of  a  pristn   is  a  hexagon,  each  side  measuring  3 
■  t,  and  its  heiglit  15  feet.     What  is  the  solidity? 
Operation.     3^  x  2.5980762  x  15  =  350.7402+  solid  feet,  Ans. 

2.  What  is  the  solidity  of  a  prism,  the  base  of  which  is  an  equilat- 
eral triangle,  each  side  uf  whicli  measures  6  inches,  and  the  lengtli  of 
the  prism  18  inches?  Ans.  280.59+  cu.  in. 

3.  How  many  ciib.  ft.  in  a  block  of  stone,  whose  length  is  4  ft.  3  in., 
breadth  3  ft.  8  in.,  and  depth  3  ft.  9  in.?  Ans.  58/^  cub.  ft. 

4.  How  many  perches  of  masonry  in   an  octagonal  prism,  the  side 
which  is  3  ft.  4  in.,  and  the  height  10  ft.  ?  Ans.  21.676  per. 

5.  How  many  gallons  of  water,  wine  measure,  will  a  cistern  contain, 
uiiose  dimensions  are  the  same  as  in  the  third  example  ?  Ans.  437i. 

6.  The  three  sides  of  the  base  of  an  oblique  prism  measure  respec- 
tively 4,  5,  and  6  yards,  and  the  altitudes  of  those  three  sides  of  the 
prism  are  7,  8,  and  9  yd.  j  what  is  its  solidity  ?  Ans.  79.36  cu.  yd. 

Problem  III. 

I.  To  find  the  surface  of  a  regular  pyramid. 

648.  Rule. — Multiply  the  penmeter  of  the  base  by  half  the 
slant  height,  and  the  product  will  be  the  convex  surface  :  to  this 
add  the  area  of  the  base,  if  the  entire  surface  is  required. 
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II.  To  find  the  slant  height  of  a  regular  pyramid  from  its 

superficial  area,  and  the  side  of  its  base. 

640.  Rule. — From  the  whole  area  suhfract  Vie  area  of  the 
hise^  and  divide  the  remainder  hy  one  half  the  perimeter  of  tkc 
hase. 

III.  To  find  the  side  of  the  base  of  a  regular  pyramid  from 
its  superficial  area  and  its  slant  height,  the  area 

of  the  base  not  being  included. 

OSO.  Rule. — Divide  the  giwn  area  hy  half  the  slant  heigl 
and  that  quotient  again  hy  the  niimher  of  sides. 

I    Ex'.  1 .  What  is  the  entire  area  of  a  triar- 
gular  pyramid,  the  slant  height  of  which 
10  feet,  and  each  side  of  the  base  4  feet  ? 

Operation.  4x8=12,  perimeter  of  the 
base;  12  x  ^g^  =  60  sq.  ft.,  area  of  convex 
surface;  42  x  .4330127  =  6.9282,  the  area 
of  the  base;  60  +  6.9282  =  66.9282  &q.  ft., 
entire  surface,  Ans. 

Ex.  2.  The  area  of  a  regular  triangular  pyramid  is  31.732052 
sq.  ft.,  and  the  side  of  its  base  2  feet ;  what  is  its  height? 

Operation.  22  x  .433013  =  1.732052,  area  of  base;  and  31.732052 
—  1.732052  =  30,  the  upright  area.  Then  30  ~  3,  half  the  perim- 
eter of  the  base  =10  feet,  Ans. 

Ex.  3.  The  superficial  area  of  the  sides  of  a  regular  triangular 
pyramid,  is  30  square  feet,  and  its  height  10  feet;  what  is  the  Imear 
measure  of  its  sides  ? 

Operation.     30  -^  5  =  6,  and  6  -i-  3  =  2  feet,  Ans. 
f    4.  The  slant  height  of  a  regular  pentagonal  pyramid  is  40  feet,  ani 
each  side  of  the  base  15  feet ;  what  is  the  convex  surface,  and  also 
the  entire  surface?  Ans.  1887.107415  sq.  fl. 

/   5.  What  IS  the  convex  surface  of  a  regular  triangular  pyramid,  the 
elant  height  being  20  ft.,  and  each  side  of  the  base  5  ft.  ?  Ans.  150  ft. 

6.  The  area  of  the  sides  of  a  regular  hexagonal  pyramid  is  360 
square  feet,  and  its  slant  height  36  feet;  what  is  the  linear  measure 
of  its  sides  ?  Ans.  3^  feet 

/   7.  What  is  the  total  area  of  a  regular  heptagonal  pyramid,  whose 
slant  height  is  21  feet,  and  the  measure  of  its  sides  18  inches  ? 

Ans.  118.4263  sq.  ft 

8.  The  area  of  a  regular  heptagonal  pyramid  is  463.93  square  feet, 
and  the  side  of  its  base  6  feet;  what  is  its  slant  height? 

Ans.  95.17+  fl. 
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Problem  IV. 

To  find  the  surface  of  the  frustum  of  a  regular  pyramid. 

6^1.  Rule. — Multiply  half  the  sum  of  the  perimeters  of  the 
two  hases  hy  the  slant  height  of  the  frustum,  and  to  the  product^ 
add  the  area  of  the  two  ends,  the  result  will  he  the  entire  surface. 

Ex.  1 .  What  is  the  superficial  area  of  the 
frustum  of  a  hexagonal  pyramid,  the  slant 
lieight  of  which  is  18  yards,  the  measure  of 
f  he  side  of  the  larger  base  6  yards,  and  of 
the  smaller  4  yards  ? 

Operation.  6  x  6  =  36,  perimeter  of  the 
base,  and  4  x  6  =  24,  upper  perimeter.  Then 
(36  +  24)  -f-  2  =  30,  and  30  x  18  =  540  vd., 
area  of  the  sides.    Again.  6  x  2.5980762' = 

15.5884572,  area  of  lower  base,   and  4  x  2.5980762  =  10.392,3048. 

area  of  upper   base.     Then,   540  +  15.5884  +  10.3923  =  565.9807 

square  yards,  Ans. 

2.  The  slant  height  of  the  frustum  of  a  quadrangular  pyramid  is 
16  feet,  the  measure  of  the  side  at  the  base  12  ft.,  and  at  the  top  4  ft. ; 
what  is  its  whole  surface?  Ans.  672  sq.  \\. 

3.  Wlmt  is  the  convex  surface  of  the  frustum  of  a  heptagonal  pyr- 
amid whose  slant  height  is  50  feet,  each  side  of  the  lower  base  7,  and 
of  the  upper  base  4  feet?  Ans.  1925  sq.  ft. 

Problem  V. 

I.  To  find  the  solidity  of  a  pyramid. 

63!S.  Rule. — Multiply  the  area  of  the  base  hy  one  third  of 
the  height,  the  product  will  he  the  solidity. 

II.  To  find  the  side  of  a  regular  triangular,  quadrangular, 
pentangular,  etc  ,  pyramid,  from  its  solidity  and  height. 

033.  Rule. — Divide  the  solidity  hy  one  third  the  perjyendic- 
idar  height  and  the  result  hy  the  corresponding  tabular  number^ 
and  extract  the  square  root  of  the  quotient. 

in.  To  find  the  height  of  a  regular  pyramid  from  the  side 
of  the  base,  and  its  solidity. 

604:.  Rule. —  Divide  the  solidity  hy  the  corresponding  tabular 
number,  and  also  hy  the  square  of  the  side  of  its  base,  and  multiply 
the  result  by  Z, 
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Ex.  1.  What  is  the  solidity  of  a  triangular  pyramid,  the  height  of 
fvhich  is  20  feet,  and  each  side  of  the  base  4  feet  ? 

Operation.    42  x  .4330127   x   2^0  —  46.188  cub.  11.,  Ans. 

Ex.  2.  Ifthe  solidity  of  a  reg.  octagonal  pyramid  be  2433.5273088 
solid  feet,  and  its  height  42  f^et ;  what  is  the  measure  of  one  of  its 
equal  sides  ? 

Operation.  2433.-o273088-f-  ^  =173.8233792;  173.82^33792-7- 
4.8284272  {See  Table)  =  36,  and  V  36  =  6  ft.,  side  of  the  base  required- 

Ex.  3.  A  regular  octagonal  pyramid  contains  2433.5273088  solid 
feet,  and  one  oi' its  equal   sides  measures  6  feet  ;   what  is  its  height  ? 

Operation.  2433.5273088  -^  4.8284272  =  504,  and  (504 -f-  62) 
X  3  =:  42  feet,   Ans. 

4.  Find  the  solidity  of  a  regular  pentagonal  pyramid,  its  height  being 
15  feet,  and  each  side  of  its  base  2^  feet  ?        Ans.    53.7649  ^q.  ft. 

5.  How  many  cubic  yards  in  a  triangular  pyramid,  the  height  of 
which  is  3.55  yards,  and  the  three  sides  of  its  base  1.5,  1.9,  and  2.6 
yards?  Ans.  1.6669  cu.  yd. 

6.  A  regular  pentagonal  pyramid  contains  45.879297  solid  yards, 
and  its  sides  measure  6  feet  ;    what  is  its  height  ?       Ans.  60  feet. 

7.  How  many  solid  yards  are  there  in  a  pentag-onal  pyramid,  the 
eide  of  which,  at  the  bas>e,  measures  6  feet,  and  its  height  60  feet  ? 

Ans.  45.8794  +  cu.  yd. 

8.  What  is  the  measure  of  one  of  the  sides  of  a  regular  pentagonal 
pyramid,  containing  4678.56  solid  feet,  and  having  a  height  of  54 
feet?  .4  ns.  12.29+  feet. 

9.  An  octagonal  stone  monument  has  a  perpendicular  height  of  45 
feet,  and  the  Imear  measure  of  its  side  is  5  feet  10  inches.  Also,  each 
side  of  the  inner  cavity  measures  at  the  base  4  feet  1 1  inches,  and  its 
perpendicular  height  41  feet.  How  many  yards  of  stone  does  the 
monument  contain?  Ans.  32.1973 -f-  cub.  yd. 

Problem  VI. 

To  find  the  solidity  of  the  frustum  of  a  pyramid. 

6SS.  Rule. — MaUiply  the  areas  of  the  two  bases  together, 
and  extract  the  square  root  of  the  product.  This  root  will  he  the 
area  of  a  base  which  is  a  mean  between  the  other  two.  Take  the 
sum  of  the  areas  of  the  three  bases,  and  multiply  it  by  one  third 
of  the  altitude  ;  the  product  will  be  the  solidity. 

Ex.  1.  Ifthe  length  of  a  frustum  of  a  square  pyramid  be  18  feet, 
the  side  of  its  greater  base  27  inches,  and  that  of  its  Jess  15  inches; 
what  is  the  volume  ? 

Operation.  27  in.  =  2.25  ft.,  15  in.  =  1.25  ft. ;  2.252  =  5.0625, 
1.252  =  1.5625;  5.0625  x  1.5625  =  7.91015625;  V  7.91015625  = 
2.8125;  2.8125  +  5.0625  +  1.5625  =  9.4375;  9.4375  x  ^  -=  56.625' 
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2.  What  ia  the  solidity  of  a  regular  pentagonal  frustum,  whose  alti- 
tude is  8  feet,  each  side  of  the  lower  base  18  inches,  and  each  si'le  ci 
the  upper  base  6  inches  ?  Ans.    14.9106  cub.  ft. 

3.  What  is  the  solidity  of  a  frustum  of  pyramid,  whose  height  i> 
2  yd.,  and  the  two  ends  are  regular  hexagons  the  sides  of  which  are 
.70  and  .20  yd.?  /ins.   1.160484  cu.  yd. 

4.  How  many  cubic  feet  in  a  square  piece  of  timber,  the  areas  of 
the  two  bases  being  504  an<l  372  inches,  and  its  lenstli  31^  feet? 

Ans.  95.44  -i-  cub.  ft. 

PR0BLE3I  VII. 

I.  To  find  the  surface  of  a  cylinder. 

6o6.  Rule. — MaltipJy  the  circmnfcrence  of  the  base  hfj  the 
altitude,  and  tJ^e  product  will  be  the  convex  surface  ;  and  to  thiSy 
add  the  areas  of  the  two  bases,  whsn  the  entire  surface  is  required. 

II.  To  determine  the  area  of  surface  in  a  cylindrical  ring. 


657.  EuLE. —  To  the  thickness  of  the  ling  add  the  inner 
diameter,  and  nudfiply  the  sum  by  the  thickness  of  the  ring,  and 
that  product  by  9.8696. 

Ea:.  1.  What  is  the  entire 
surf,  of  the  cylinder  in  whicli 
the  diameter  of  the   base  i>  . 
10  feet,  and  the  altitude  24 
feet? 

OpERATioy.  3.1416  X  10 
=::  31.416,  circumference  of 
the  base;  31.416  x  24  = 
753.984,  convex  surf.  'Also, 

102  X  .7854  =  78.54,  area  of  the  base.     Then,  753.984  -h  (78.54  x  2) 

-  911.064  sq.  ft.,  Ans. 

Ex,  2.  The  thickness  of  a  cylindrical  ring  is  2  inches,  audits  inner 
diameter  6  inches ;  what  is  its  area  ? 

OpERATioif.  (2  +  6^  X  2  =  16,  and  16  x  9.8696  =  157.9136 
square  inches,  Ans. 

^  3.  Required  the  convex  surface  of  a  cylinder   13  feet  long,  the  cir- 
cumference of  whose  base  is  57  inches.  Ans.  61 1  sq.  t\. 
/   4.  The  radius  of  the  base  of  a  cylinder  is  .35  yd.,   the  height  is 
twice  the  diameter  of  the  base  ;  what  is  the  whole  surface  of  the  cyl- 
inder ?                                                                    Ans.  3.84846  sq.  yd. 

5.  Required  the  area  of  a  ring  3  inches  in  thickness,  and  the  inner 
diameter  8  inches.  Ans.  325.6968  sq.  in. 

^    6.  What  is  the  concave  surface  of  a  semi-circular  arch,  whose  diam- 
eter is  15  feet,  and  length  60  feet?  Ans.  1413.72  sq.  f\. 
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7.  How  much  must  be  paid  for  the  painting  of  the  wall  and  ceiHng 
of  a  ©^Iroular  room,  whose  diameter  is  30  and  height  15  feet,  at  $2.50 
a  eq.  yd.  ?  Ans.  $589.05. 

Problem  VIII. 

I.  To  find  the  solidity  of  a  cylinder. 

SSS.  Rule. — Mtdtiply  the  area  of  the  hose  hy  the  altitude.^ 
<ind  the  product  will  he  the  solidity. 

II.  To  find  the  solidity  of  a  circular  ring. 

G50.  Rule. — Add  the  inner  diameter  to  the  thickness  of  the 
ring,  and  midtiply  the  sum  hy  the  square  of  the  thickness,  and 
this  product  hy  2.4674,  the  result  loill  he  the  required  solidity. 

/Ex.  1.  If  a  cylinder  measure  8  feet  in  diameter  at  its  base,  and  13 
feet  in  length  ;  how  many  solid  feet  does  it  contain  ? 

Operation.  8^  x  .7854  =  50.2656,  area  of  the  base.  Then, 
50.2656  X  18  =  904.7808  cub.  ft.,  Ans. 

Ex.  2.  If  the  thickness  of  a  cylindrical  ring  is  2  inches,  and  it« 
diameter  6  inches,  what  is  its  solidity  ? 

Oper.     (6  +  2)  X  22  =  32  ;  32  x  2.4674  =  78.9568  solid  in.,  Ans. 

/  3.  What  is  the  capacity  of  a  circular  basin,  the  radius  of  whose  base 
is  5  yards,  and  altitude  2  yards?  Ans.   157.08  cub.  yd. 

'  4.  What  is  the  solidity  of  a  cylinder  whose  base  equals  2.15  sq.  yd., 
and  altitude  1.46  yd.  ?  "  Ans.  3.139  cub.  yd. 

5.  AVhat  is  the  solidity  of  a  circular  ring,  4  inches  in  thickness  and 
18  inches  in  diameter  ?  Ans.  868.5248  cub.  in. 

'  6.  A  cast-iron  rod  is  1^  inches  in  diameter,  and  15  feet  in  length  ; 
whafis  its  solidity  in  cubic  inches?  Ans.  318.087  cub.  in. 

7.  Required  the  solidity  of  a  cylinder  whose  altitude  is  1.50  yd.,  and 
the  circumference  of  whose  base  3.08  yd.      Ans.  1.132391 'cub.  yd. 

8.  The  area  of  the  base  of  a  cylinder  is  4  sq.  yd.,  anaihe  perpen- 
dicular distance  between  the  two  bases  is  8  yards  j  what  is  its  solidity? 

Problem  IX. 

I.  To  find  the  entire  surface  of  a  cone. 

CJGO.  Rule. — Multip)!^  the  perimeter  or  the  circumference  of 
the  hase  hy  half  of  the  slant  height,  and  to  the  product  add  the 
area  of  the  hase. 

II.  To  find  the  height  or  diameter  of  a  cone,  one  of  them 
and  its  solidity  being  given. 


MENSURATION   OF   SOLIDS.  347 

G61.  Rule. — Divide  the  solidity  hy  .7854 ;  then,  if  the 
DIAMETER  he  required^  hy  one  third  the  altitude  also,  and  extract 
the  sqimre  root  of  the  quotient;  hut  if  the  altitude  he  required, 
hy  the  square  of  the  diameter,  and  multiply  the  quotient  hy  3. 

c  Ex.  1 .  What  is  the  entire  surface  of  the 

cone  whose  vertex  is  C,  the  ra'hus  A  B  of 
its  base  being  5  feet,  and  the  side  C  A,  40 
feet  ? 

Operation.  3.1416  x  (5  x  2)  =  31.416, 
circumf.  of  base.  31.416  x  ^-^  =  628.32, 
convex  surface:  10^  x  .7854  =  78.54; 
628.32  +  78.54  =  706.86  sq.  ft.,  Ans. 

E.v.  2.  "What  is  the  diameter  of  the  base  of  a  cone,  if  its  solidity  be 
24  feet,  and  its  altitude  12  feet? 


Operation.     V(24  -^  .7854  -^  ^^)  =  2.764  feet,  nearly,  Ans. 

Ex.  3.  If  the  solidity  of  a  cone  be  36  feet,  and  its  diameter  at  the 
base  3  feet ;  what  is  its  altitude  ? 

Oper.  36-^.7854-^32  =  5.0929;  5.0929  x  3=  15.278ft.,  Ans. 
I  4.  Required  the  entire  surface  of  a  cone  whose  side  is  36  and  the 
diameter  of  its  base  18  feet.  Ans.  1272.348  sq.  ft. 

5.  If  the  solidity  of  a  cone  be  72  feet,  and  its  altitude  30  feet ;  wliat 
is  its  diameter?  Ans.  3.027  4-  feet, 

i    6.  The  circumference  of  the  base  of  a  cone  is  9.50,  and  the  slant 
height  is  20.75  ;  what  is  the  entire  surface?  Ans.  105.744 -f 

/  7.  What  will  it  cost  to  tin  a  circular  steeple,  the  base  of  which  is 
16  feet  in  diameter,  and  the  slant  height  48  feet,  at  75  cts.  ;3er  square 
yard?  .4ns.  $100  53  .  +  . 

/  8.  Find  the  convex  surface  of  a  cone,  whose  slant  height  is  40  feet, 
and  the  circumference  at  its  base  1 2  feet. 

9.  If  the  solidity  of  a  cone  be  3684  feet,  and  its  diameter  30  feet  ; 
what  is  its  altitude?  Ans.  15.635+ feet. 

Problem  X. 

To  find  the  solidity  of  a  cone. 

OG!S.  Rule. — Multiply  the  area  of  the  hase  hy  the  altitude  ; 
and  divide  the  product  hy  3,  the  quotient  will  he  the  solidity. 

Ex.  1.  What  is  the  solidity  of  a  cone,  the  diameter  of  whose  base 
is 4  feet,  and  altitude  5  feet? 

Operation.  4^  x  .7854  =  12.5664  square  feet,  area  of  the  base; 
(12.5664  X  5)  -^  3  =  20.944  cub.  ft.,  Ans. 

Ex.  2.  What  is  the  solidity  of  a  cone  whose  side  is  2.5  yards,  and 
the  radius  of  its  base  1.5  yards  ? 
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find  first  tbe  altitude  of  the  cone.  The  altitude,  radius,  and  side  of  the  cone, 
form  a  right-angled  triangle  whose  bypothenuse  is  the  side  of  the  cone  ;  let  h  be 

rhe  altitude,  we  have  

A2  z=  2.502  _  1.502  —  6.25  —  2.25  =  4  yd.  5  hence,  h  =  V^^ 
2  yd.  3.1416  x  I.52  1=  7.0686  sq.  yd.,  area  of  the  base;  7.0686  x 
I  =  4.7124  cub.  yd.,  Ans. 

I      H.  The  circumference  of  the  base  of  a  cone  is  40  ft.,  and  the  altitude 
60  ft. :  what  is  its  soHdity?  Ans.  2546.56  cub.  ft. 

/     4.  What  is  the  soHdity  of  a  circular  pyramid,  the  diameter  of  which 
at  the  base  measures  411.,  and  its  height  18  ft.  ?  Ans.  75.3984  cu.  ft. 
*'     5.  What  is  the  solidity  of  a  cone  whose  height  is  1.35  yd.,  and  the 
area  of  the  base  3.40  sq.  yd.?  Ans.  1.530  cub.  yd. 

''    6.  Required  the  solidity  of  a  cone  whose  altitude  is  1.23  yd.,  and 
the  circumference  of  its  base  1.98  yd.  Ans.  0.127913  cub.  yd. 

•'    7.  What  is  the  solidity  of  a  cone,  the  side  of  which  is  5  yards,  and 
altitude  4  yards  ?  Ans.  37.6992  cub.  yd. 

Problem  XI. 

To  find  the  surface  of  the  frustum  of  a  cone. 

063.  Rule. — Add  together  the  circumferences  of  the  two 
bases  ;  and  multiply  the  sum  hy  half  the  slant  height  of  the  frus- 
tum ;  the  product  ivill  be  the  convex  surface,  to  ivhich  add  the 
areas  of  the  bases,  vjhen  the  entire  surface  is  required. 

Ex.  1.  What  is  the  entire  surface  of  the 
fruf-tum  of  a  cone,  the  slant  height  of  which 
is  10  feet,  and  the  circumferences  of  the  bases 
8  and  6  feet  ? 

Operation.  (8  +  6)  x  y>  =  70  sq.  ft,  con- 
vex surface;  82  X  .07958^=5.09312,  lower 
base,  62  x  .07958=  2.86488,  upper  base:  70 
+  5.09312  +  2.86488  =  77.958  sq.  ft,  entire 
surface,  Ans. 

2.  What  is  the  convex  surface  of  the  frustum  of  a  cone,  the  side 
being  .7  yd.,  and  the  radii  of  the  bases  .3  and  .95  vd.  ? 

Arts.  2.7489  sq.  yd. 

3.  What  is  the  concave  surface  of  a  tub  whose  diameter  of  the  bottom 
is  2.10  yd.,  that  of  the  top  2.30  yd.,  and  slant  height  3.84  yd.  ? 

Ans.  26.5402  sq.  yd. 

4.  There  Js  a  frustum  of  a  cone,  whose  slant  height  is  12  leet,  the 
circumference  of  the  base  18  feet,  and  that  of  the  upper  end  9  feet  j 
what  is  its  wliole  surface?  Ans.  194.^2+  sq.  ft 

Problem  XII. 

To  find  the  solidity  of  the  frustum  of  a  cone. 

B64.  Rule. — Find  the  sum  of  the  areas  cf  the  two  ends,  and 
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of  a  qenmefrkal  mean  between  them  ;  multiply  the  same  hy  one 
third  the  altitude,  and  the  product  will  he  the  solidity. 

Ex.  1.  If  the  diameters  of  the  two  bases  of  the  frustum  of  a  cone 
be  24  and  20  feet,  and  tlie  altitude  30  feet ;  what  is  its  soHdity  ? 

Operation.  24^  x  .7854  =  452.39,  area  of  the  lower  base;  and 
20^  X  .  7854  —  314.16,  area  of  upper  base  ;  and  V  452. 3y  x  314.Ui 
=  376.99,  the  geometrical  mean;  then,  (452.39  +  314.16  +  376.99) 
X   %^  =  11435.4  cub.  ft.,  .4ns. 

2.  What  is  the  soli  iity  of  the  frustum  of  a  cone,  the  altitude  being 
.90  yd.,  the  area  of  the  lower  base  2.25  sq.  yd.,  and  of  the  upper  1.21 
pq.  yd.  ?  ^^^»  i-533  cub.  yd. 

3!  How  many  cubic  feet  in  the  frustum  of  a  cone,  whose  altitude  is 
28  feet,  and  the"^diameters  of  the  bases  22  and  18  feet  ? 

4.  Required  the  solidity  of  the  frustum  of  a  cone,  the  altitude 
beinc  6.75  yd.,  the  circumference  of  the  lower  base  1.445  yd.,  and 
ofthe  upper  .628  yd.  Ans.  .G06975  +  cub.  yd. 

5.  What  is  the' height  ofthe  frustum  of  a  cone,  the  convex  surface 
of  which  18  84  sq.  ft.,  knowing  that  the  area  of  the  upper  base  is  3 
sq.  ft.,  and  of  the  lower  base  12  sq.  ft.  ?  Ans.  12  feet. 

Problem  XIII. 

I.  To  find  the  area  of  a  wedge. 

665.  Rule. — Find  the  area  of  the  head,  which  is  a  paralle- 
logram, of  t^e  two  sides,  which  are  parallelograms,  aud  of  the  two 
ends,  wkich  are  triangles  ;  the  sum  of  these  several  arca^  will  he 
the  required  area. 

II.  To  find  the  apea  of  a  prismoid  or  frustum  of  a  wedge. 

666.  Rule. — Find  the  area  of  each  of  the  sides  and  ends  of 
the  prismoid,  separate/ y  ;  the  amount  of  these  several  areas  will 
he  the  area  required.  ' 

Ex»  1.  The  back  of  a  wedge  is  10  inches  long  and  2  broad,  and  each 
face  12  inches  long ;  what  is  its  area  ? 

Operation.  10  x  2  =  20  sq.  in.,  area  ofthe  head,  and  12  x  10 
X  2  =-:  240  sq.  in.,  area  of  the  two  sides;  Vi2*-  —  P  =  11. 9i;. 
nearly,  the  perpendicular  distance  from  the  head  ofthe  wedge  to  tiie 
central  point  ofits  thickness  or  head ;  and  11.96  x  2  =  23.92.  area 
ofthe  two  ends.     Then  20  +  240  +  23.92  =  283.92  sq.  in.,  Ans. 

Ex.  2.  The  length  and  breadth  of  the  base  of  a  prismoid  are  10 
and  2  inches,  the  length  and  breadth  ofthe  section  cut  off  are  10  and 
1  inches,  and  the  length  from  the  base  to  the  upper  section  10  in. ; 
what  is  the  area  ? 

Operamox.     10  X  2  =  20  sq.  in.,  area  of  the  base;   10  x   1  = 
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10  sq.  in.,  area  of  the  section  cut  off;  and  10  x  10  x  2  =  200  sq.  in., 
area  of  both  faces.  Then  ^  "^  ^  ==  .5  in.,  one  half  the  differ,  between 
the  thickness  of  the  base  and  the  section  cut  off;  and  V  10^  —  .52  = 
9.98  in.,  the  perpendicular  distance  between  the  base  and  upper  sec- 
tion ;  and  (2  4- 1)  x  9.98  =  29.94  sq.  in.,  area  of  the  two  ends.  Then 
20  +  10  +  200  +  29.94  =  259.94  sq.  in.,  Ans. 

3.  The  back  of  a  wedge  is  8  in.  long  and  4  in.  broad,  and  each  face 
18  in.  long;  what  is  the  area  in  sq.  ft.  ?  Ans.  2.7191  +  sq.  ft. 

4.  The  length  and  breadth  of  the  back  of  a  wedge  are  10  and  4  in., 
the  length  and  breadth  of  the  upper  section  5  and  2  in.,  and  the  length 
of  each  face  20  in. ;  what  is  the  whole  surf.  ?         Ans.  3.26  +  sq.  ft. 

5.  The  perpendicular  height  of  a  wedge  is  20  inches,  the  thickness 
of  the  head  3  inches,  and  its  length  5  inches;  what  is  its  entire  area? 

Ans.  274.85  sq.  in. 

Problem  XIV. 

I.  To  find  the  solidity  of  a  wedge. 

6$ST.  llULE. — Multiply  the  sum  of  twice  the  length  of  the  base 
and  the  length  of  the  edge  by  the  breadih  of  the  base ^  and  that 
product  by  one  sixth  the  height  of  the  icedge,  the  result  vjill  be  the 
solidity. 

II.  To  find  the  solidity  of  aprismoid  or  frustum  of  a  wedge. 

66^.  KuLE. — Multiply  the  sum  of  the  areas  of  the  two  ends^ 
and.  of  four  times  the  area  of  a  section  parallel  to,  and  equally 
distant  from,  the  two  ends,  by  ^  the  height  of  a  prismoid. 

Ex.  1.  The  length  of  the  base  of  a  wedge  is  36  inches,  its  breadth 
12  inches,  the  length  of  the  edge  60  inches,  and  its  height  18  inches  j 
v,hat  IS  its  solidity  ? 

Operation.  (36  x  2  +  60)  x  12  x  3  =  4752  solid  inches,  or 
2.75  solid  feet,  Ans. 

Ex.  2.  The  dimensions  of  a  rectangular  prismoid  are  as  follows : 
length  and  breadth  of  the  base  10  and  6  inches;  of  the  face  parallel 
to  the  base  6  and  4  inches;  and  the  perpendicular  height  40  inches. 
What  is  its  solidity  ? 

Operation.  10  x  6  =  60  sq.  in,,  area  of  the  base  ;  6  x  4  =  24 
iV}.  in.  of  opposite  section.  Then  (10  +  6)  -r-  2  =  8,  the  length  of 
the  central  section,  and  (6  +  4)  -i-  2  =  5,  the  breadth  of  the  central 
section.  Then  (8  x  5)  x  4  =  160  sq.  in.,  or  four  times  the  area  of 
the  central  section;  60  f  24  f  160  =  244,  and  244  x  ^^  =  1626  + 
eolid  inches,  Ans. 

3.  What  is  the  solidity  of  a  stone  pillar,  the  base  measuring  3  ft.  by 
2  ft.  6  in. ;  the  top  2  ft.  by  1  foot  6  inches ;  and  the  perpendicular 
height  being  8  feet?  Ans.  40  cub.  ft.  1152  cub.  in. 
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4.  If  the  length  of  the  base  of  a  wedge   be  24  inches,  its  breadtli  7 
inches,  its  edge  32  inches,  and  its  height  33  inches;  wliat  is  its  solid- 
V?  Ans.    3080  cub.  inches. 

Problem  XV. 

I.  To  find  the  surface  of  a  sphere  or  globe. 

069.  Rule. — Find  the  area  of  a  circle  of  the  same  diam- 
eter as  the  sphere,  and  multiply  the  same  hy  4.     Or, 

Multiply  the  diameter  hy  the  circumference  of  the  sphere,  the 
product  will  he  the  surface. 

II.  To  find  the  diameter  of  a  sphere  from  its  surface. 

OTO.  Rule. — Divide  one  fourth  the  area  hy  .7854,  and  ex- 
tract the  square  root  of  the  quotient. 

III.  To  find  the  surface  of  a  spheroid  or  ellipsoid. 

6T1.  Rule. — Multiply  Ihe  product  of  the  two  diameters  hy 
.7854,  and  that  product  hy  4,  the  result  will  he  the  surface. 

IV.  To  find  the  convex  surface  of  a  segment  or  zone 
of  a  sphere. 

6T!S.  Rule. — Mn'tip/j/  the  circumference  of  the  sphere  of 
which  the  segment  nr  zone  forms  a  part,  hy  the  height  of  the  seg- 
ment or  zone. 

I    Ex.  1.  What  is  the  surface  of  a  globe 
50  inches  in  diameter? 

Operation.  The  surface  of  a  great  circle 
is  .7854  X  502  =  1963.50  sq.  in.  Hence, 
the  surface  of  the  globe  is  1963.5  x  4  = 
7854  sq.  inches,  .4ns.  Or,  50  x  3.1416  = 
157.08,  the  circumference  of  a  great  circle  ; 
157.08  x  50  =  7854  sq.  in.,  surface  of  the 
globe,  Ans. 
Ex.  2.  If  the  area  of  the  surface  of  a  sphere  be  24  square  feet; 
what  is  its  diameter  ? 

Operation.  (24  -^  4)  -h  .7854  =  7.6304,  and  V  7.6394  =  2.76 
feet,  Ans» 

Ex.  3.  If  the  longer  diameter  of  an  ellipsoid  be  6  feet,  and  the 
shorter  5  feet ;  what  is  its  surface  ? 

Operation.  {^^  y.  h^  y.  .7854  =  23.562;  23.562  x  4  =  04.248 
eq.  ft.,  Ans. 
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Ex.  4.  If  the  diameter  of  a  sphere  be  50  inches,  what  is  the  convex 
surface  of  a  segment  of  the  same  10  inches  high  ? 

Operation.  50  x  3.1416  =  157.08,  circumference  of  the  circle, 
and  157.08  x   10  =  1570.8  sq.  in.,  area  required,  Ans. 

5.  What  is  the  surface  of  a  sphere,  the  circumference  of  whose  great 
circle  is  4.84  yd.  ?  Ans.  7.4506  sq.  yd, 

6.  The  diameter  of  a  sphere  is  21  inches;  what  is  the  surface  of  a 
zone  whose  height  is  4^  inches?  Ans.  296.8812  sq.  in. 

7.  If  the  surface  of  a  sphere  be  6.16  square  yards,  what  is  its  dian»- 
«ter?  Ans.  1.40  yd. 

8.  The  longer  diameter  of  an  elHpsoid  is  18  feet,  and  the  shorter 
15  feet;  what  is  its  surfaced 

9.  Required  the  surface  of  the  segment  of  a  sphere,  comprised  be- 
tween two  parallel  plans  at  a  distance  of  1.25  yd.  from  each  other,  the 
radius  of  the  sphere  being  3.50  yd.  Ans.  27.489  sq.  yd. 

10.  The  radius  of  a  sphere  is  3.08  yd. ;  required  1"  the  circumfer- 
ence of  a  great  circle;  2^^*  the  surface  of  that  sphere. 

Ans.  1^  19.352  yd. ;  2^  119.2098  sq.  yd. 

11.  The  area  of  a  zone  is  2.85  sq.  yd. ;  required  the  entire  surface 
of  the  sphere,  the  height  of  the  zone  being  .45  yd.  ? 

Ans.  12.742  sq.  yd. 

12.  Required  in  miles  the  surface  of  the  two  frigid  zones,  allowinj: 
327.15657  miles  for  the  height  of  each  of  them,  and  3955.82936  miles 
for  the  radius  of  the  sphere. 

NoTA. — To  find  the  surfaces  of  irregular  solids,  or  bodies,  the  following  process 
is  followed  : — If  the  solids  are  composed  of  plane  faces,. /?ft'i  the  area  of  each  face, 
and  add  them  together  for  the  who'e  surface  of  the  solid  ;  if  composed  of  circular 
faces,  divide  these  into  a  number  of  faces  infinitely  great,  so  thit  each  might  6^ 
considered  a  plane.     Then  proceed  as  above  to  obtain,  the  entire  surface. 

Problem  XVI. 
I.  To  find  the  solidity  of  a  sphere. 

6TS.  V\\Jl.^.—  Multiply  the  surface  hy  one  third  of  the  radiu 
and  the  product  will  be  the  solidity.     Or, 

Multiply  the  cube  of  the  diameter  hy  the  decimal  .5236,  and  the 
product  will  be  the  solidity. 

II.  To  find  the  diameter  of  a  sphere  from  its  solidity. 

674.  Rule. — Divide  the  sollfllty  by  .^23Q,  and  extract  the 
cube  root  of  the  quotient. 

III.  To  find  the  solidity  of  a  spheroid  or  ellipsoid. 

675.  Rule. — Multiply  the  longer  axis  by  the  square  of  the 
shorter  one,  and  the  product  by  the  decimal  .5236.  the  result  will 
he  the  required  solidity. 
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IV.  To  find  the  solidity  of  the  segment  of  a  sphere. 

676.  Rule.— 1.  From  three  times  the 
dimieter  of  the  sphere,  deduct  twice  the 
height  of  the  segment  ;  multiply  the  remain- 
der h\f  the  square  of  the  height,  and  that  pro- 
duct hy  .5236  •  the  last  product  will  he  the 
solidity. 

677.  Rule.  — 2.  To  three  times  the 
square  of  the  radius  of  the  segments  base,  add  the  ftquare  of  its 
height;  multiply  this  sum  by  the  height,  and  the  product  by 
.5236  ;  the  last  result  will  be  the  solidity. 

V.  To  find  the  solidity  of  a  zone  of  a  sphere. 

678.  Rule. — 1.  To  the  sum  of  the  squares  of  the  radii  Oj 
(he  two  tnds,  add  one  third  the  square  of  the  distance  between  them^ 
(that  is,  of  the  height  of  the  zone,)  multiply  the  result  by  the 
height  of  the  zone^  and  again  by  1.5708,  and  the  last  result  will 
he  the  solidity. 

679  Rule. — 2.  For  the  middle  zone  of  a  sphere:  From  the 
square  of  the  diameter  of  the  sphere  of  which  the  zone  is  a  part ^ 
subtract  one  third  the  square  of  its  height,  and  multiply  the  re- 
mainder by  the  height,  and  also  by  .7854. 

VI.  To  find  the  solidity  of  a  spherical  sector. 

680.  Rule. — Multiply  the  spherical  surface  by  one  third  the 
radius  of  the  sphere. 

f   E.v.  1.  If  the  diameter  of  a  globe  be   12  inches,  how  many  solid 
inches  does  it  contain  ? 

Operation.  3.1416  x  12  =  37.6992.  circumference  of  the  globe; 
37.6992  X  12  =-  452.3904;  452.3904  x' 4  =  904.7808  cub.  ki. ;  or 
123  X  .5236  -  904.7808  cub.  in.,  Ans. 

Ex.  2.  What  is  the  diameter  of  a  sphere  containing  6856  solid  ft.  ? 

Operation.    ^  6856  -f-  .5236  —  23.54+  feet,  Ans. 

Ex.  3.  If  the  longer  axis  of  an  ellipsoid  be  3  feet,  and  the  shorter 
one  2  feet ;  what  is  its  solidity  ? 

Operation.     (22  x  3)  x  .5236  =  6.2836  cub.  ft.,  Ans. 

Ex.  4.  If  the  diameter  of  a  sphere  be  20  feet,  what  is  the  solidity 
of  a  segment  of  the  same,  the  height  of  which  is  5  feet? 

Operation.  By  Rule  1  ;  (20  x  3)  —  10  =  50  ;  50  x  5^  =  1250  j 
1250  X  .5236  =  654.5  cub.  ft.,  Ans. 
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Ex.  5.  What  is  the  solidity  of  the  temperate  zone,  the  upper  radiuR 
being  1586.57282526  miles;  the  lower  radius  3648.86750538  miles ; 
and  the  height  2062.2655  miles  ? 

Oper.  [(1586.57282526)2  +  (3648.86750538)2  +  \  (2062.2655)* 
X  2062.2655  x  1.5708  =  55877778668  cubic  miles,  Aiis. 

Ex.  6.  The  diameter  of  a  sphere  is  15  feet.  What  is  the  solidity 
of  a  sector  of  the  same>  the  circular  base  of  which  is  1^  feet  distant 
from  the  central  section  ? 

Oper'Ation.  15  X  3.1416  x  6  =  282.744  sq.  ft.,  the  convex  sur- 
face of  the  sector.  Then  15  -i-  2  =  7^,  radius  of  the  circle  ;  282.744 
X  (7^  -V-  3  =  2^)  =  706.86  cub.  ft.,  Ans. 

7.  Required  the  diameter  of  a  cannon-ball  weighing  80  lb.,  knowing 
that  a  cubic  foot  of  cast-iron  weighs  450^  lb.  Ans.  0.6973  ft. 

8.  If  the  diameter  of  the  base  of  the  segmentof  a  sphere  be  30  feet, 
and  the  height  of  the  same  5  feet;  what  is  its  solidity? 

Ans.  1832.6  cub.  ft. 

9.  What  is  the  solidity  of  a  sector  of  a  sphere  24  feet  in  diameter^ 
the  circular  base  of  which  is  4  feet  distant  from  the  central  section? 

Ans.  1809.5616  cub.  ft. 

10.  The  surface  of  a  sphere  is  55.44  square  yards;  what  is  its  sol- 
idity? ^ns.  38.863  4- cub.  yd. 

11.  What  is  the  solid  content  of  a  spheroid,  the  longer  axis  of  which, 
is  16  feet,  and  the  shorter  12  feet? 

12.  What  is  the  solidity  of  the  torrid  zone,  the  diameter  of  the  earth 
being  7957.75  miles,  and  the  height  of  the  zone  8173.14565052 
miles?  Ans.  149455081137  cub.  miles. 

/      13.  The  diameter  of  a  sphere  is  24  feet,  what  is  its  solid  contents? 

Ans.  7238.2464  cub.  ft. 

14.  What  is  the  solidity  of  a  spherical  segment  whose  height  is  2 
feet,  and  the  diameter  of  the  sphere  10  feet  ?    Ans.  54.4544  cub.  ft. 

15.  Required  the  solidity  of  the  middle  zone  of  a  sphere,  the  top 
and  bottom  diameters  being  each  4  feet,  and  its  height  6  feet  ? 

Ans.  "188.496  cub.  ft. 

16.  The  height  of  a  spherical  segment  is  8  inches,  and  the  radiu' 
of  its  base  14  in. ;  what  is  its  solidity?         Ans.  2731.0976  cub.  in. 

17.  If  the  solidity  of  a  sphere  be  4.62  cub.  yd.,  what  is  1°  its  diam- 
eter; 2°  the  circumference  of  its  great  circle  ;  3°  its  whole  surface? 

18.  Required  the  volume  of  a  spherical  sector,  the  circular  base  of 
which  is  .25  yd.  distant  from  the  central  section,  and  the  diameter  of 
the  sphere  .84  yd.  Ans.  2.216712  cub.  yd. 

19.  The  height  of  a  spherical  segment  is  .42  yd.,  its  surface  1.6632 
eq.  yd.;  what  is  1°  the  radius  of  the  sphere;  2*^  the  solidity  of  the 
spherical  sector?  Ans.  1"  .63  yd. ;  2''  .349272  cub.  yd. 

20.  What  is  the  solidity  of  a  zone  whose  greater  diameter  is  25  ft., 
the  less  20  feet,  and  the  height  between  them  12  feet? 

Ans.  5734.9908  cub.  ft. 

Problem  XVII. 
To  find  the  solidity  of  any  regular  polyhedron. 
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6S1.  Rule. — Multiply  the  surface  of  the  polyhedron  by  one 
third  the  radius  of  the  inscribed  sphere,  and  the  product  will  he 
the  solidity. 

Thi.s  rule  is  evident  from  the  fact,  that  any  regular  polyhedron 
wjight  be  divided  into  as  many  regular  pyramids  as  it  has  bu?u^^, 
having  their  vertices  in  the  centre  of  the  inscribed  sphere. 

Note.— To  find  the  solidity  of  any  irregular  body,  such  as  a  stone,  a  chain,  Sec  , 
immerse  the  body  in  a  vessel  with  svjficient  water  to  cover  it,  the  volume  of  the  water 
displaced  will  represent  the  solidity  of  the  body  immersed. 

Or,  weigh  ths  body  and  divide  it  by  the  weight  of  a  cubic  foot  or  cubic  inch  of 
tlie  same  material ;  the  quotient  will  show  the  solidity  of  tin  body  in  cubic  feet  or 
inches. 

Ex.  1.  What  is  the  solidity  of  a  stone  which,  immersed  in  water, 
ii.^places  12^  lb.  of  it? 

OeERATiox.  The  volume  of  one  pound  of  water  is  27.7274  cu.  in.  ] 
tlierefore  the  solidity  of  the  stone  is  27.7274  x  12^  =  346.5925  cul.. 
inches,  Ans. 

Ex.  2.  A  vessel  holding  5  gallons  is  filled  with  water ;  an  object 
-  immersed  and  then  taken  out ;  the  water  remaining  in  the  vessel  is 
;-!.^  gallons.     What  is  the  solidity  of  the  object  ? 

Operation.  5  —  3.5  =  1.5;  a  gallon  contains  277.274  cub.  in.  : 
hence  277.274  x  1.5  =  415.911  cu.  in.,  Ans. 

NoTK. — The  solidity  of  certain  bodies  may  be  found  by  dividing  them  into 
pyramids  or  other  solids  whose  contents  may  easily  be  reckoned.  The  easie.-t 
division  consists  in  taking  for  the  vertex  of  the  pyramid,  the  vertical  angle  of  the 
solid,  and  for  base  the  side  opposite.  An  easy  process  to  find  the  height  of  ail 
kinds  of  pyramids,  is  to  produce  the  plane  which  is  taken  as  the  balse,  by  means 
of  a  thin  plane  board,  and  a  ruler  is  placed  on  the  top  of  the  pyramid  parallel  to 
that  board ;  the  shortest  distance  between  the  ruler  and  the  plane  will  evidently 
give  the  height  of  the  pyramid. 

MISCELLANEOUS  EXAMPLES  IN  SOLIDS. 

1.  The  sohdity  of  a  regular  hexagonal  prism  is  71.1126  cub.  yd., 
and  the  side  of  the  hexagon  2.34  yards  J  required   1°  the  area  of  the 

prism 

Ans.  10  14.2261  sq.  yd.  5  2°  4.998  yd. 

2.  What  is  the  solid  contents  of  a  spherical  segment,  the  diameter 
of  whose  base  is  12  ft.,  and  its  altitude  5ft.?     Ans.  348.194  cu.  ft. 

3.  A  room  9.25  yd.  long,  4.85  yd.  wide,  and  4.80  yd.  high,  is  to  be 
papered;  the  rolls  of  paper  are  12  yd.  long  by  .5yd.  wide.  Allow- 
ing 12.25  sq.  yd.  for  the  apertures  in  the  walls,  how  many  rolls  will 
te  required,  and  what  will  be  the  cost  at  75  cts.  per  roll  ? 

Ans.  20.51f  rolls,  and  $15.38  +  . 
/    4.  Find  the  convex  surface  of  a  cylinder,  the  radius  of  whose  base 
i-  2.8  yd.,  and  its  altitude  f  of  the  circumf.     Ans.  185.707  +  sq.  yd. 

».  A  cable  3  feet  long  and  9  inches  in  circumference  weighs  22  lb.  ; 
what  is  the  weight  of  another  cable  6  feet  in  length  and  1  foot  in  cir- 
cumference? ilns.  96.1875  lb. 
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6.  What  is  the  weight  of  a  square  brick  pillar  whose  sicfe  is  0.75 
yards,  and  height  4.75  yards,  if  1  cubic  yard  of  brick  masonry  weigha 
36  cwt.  ?  Ans.  96.1875  lb. 

X  7.  The  slant  height  of  a  regular  hexagonal  pyramid  is  8  yd.,  and  the 
side  of  its  base  6  yards  j  what  is  its  whole  surface  ? 

Ans.  237.5307  sq.  vd. 
/   8.  A  man  had  a  wall  built  for  $136,  which  was  $3.20  a  cub.  yd. 
What  is  the  height  of  that  wall,  knowing  that  it  is  14.6  yd.  long  and 
70  thick?  Ans.  4 AS  yd. 

/  9.  A  rectangular  basin  is  12  to.  long,  2.5  to.  wide,  and  1.5  to.  deep; 
how  many  barrels  of  31^  gal.  each  does  it  hold,  there  being  231  cu.  in. 
in  a  gallon  ?  Ans.  2811.9  +  bbl. 

10.  The  convex  surface  of  regular  triangular  pyramid  is  45  sq.  yd., 
the  slant  height  is  6  yd.  ;  required  the  length  of  one  of  its  side-eJgee. 

Ans.  6.50  yd. 
11.  The  lower  base  of  a  pile  of  stone  is  26  by  12  yd.,  the  upper  one 
16  by  8  yd.,  and  the  pile  is  3  yd.  high ;  find  its  cubic  contents. 

Ans.  639.84  cub.  yd. 
/     12.  What  is  the  convex  surface  of  a  right  cone,  the  radius  of  whose 
base  is  1.4  vd.  and  its  side,  the  |  of  the  circumference  of  the  base? 

Ans.  29.0167  4-  sq.  yd. 
/   13.  I  desire  to  get  a  cylindrical  tub  made  whose  depth  will  be  3  ft. ; 
what  must  be  its  diameter  that  it  may  hold  twice  as  much  as  a  similar 
tub  whose  depth  is  5  ft.,  and  diameter  3^  ft.  ?  Ans.  6.38  ft. 

14.  What  is  the  slant  height  of  the  frustum  of  a  cone,  whose  convex 
surface  is  12.26  square  vards,  and  the  radii  of  the  two  bases  1.71  and 
2.2  yards?  '  Ans.  .998  yd. 

15.  How  many  cords  in  a  pile  of  wood  whose  length,  breadth,  and 
height  are  resf)ectively  15.5,  4,  and  7.25  yd.  ?  Ans.  94.81  +  . 

16.  What  must  be  the  radius  of  a  cylindrical  basin  holding  110045 
gallons,  its  depth  being  5  yd.  ?  '  Ans.  5.889  +  yd. 

17.  How  many  solid  feet  in  the  frustum  of  a  pyramid  whose  bases 
are  regular  octagons,  the  sides  of  which  are  respectively  21  and  9  in., 
and  the  perpendicular  distance  of  the  bases  15  ft.  ? 

Ans.  119.20+  cub.  ft. 

18.  What  is  the  surface  of  the  base  of  a  quadrangular  prism,  whose 
altitude  is  1.15  yd.,  and  its  solidity  4.25  cu.  yd.  ?  Ans.  3.6956  sq,  yd. 

19.  Find  the  solidity  of  a  beam  whose  length,  breadth,  and  thickness, 
are  respectively  12.75,  0.35,  and  0.25  yd.  Ans.  1.115625  cu.  yd. 

/  20.  A  man  gets  a  cemented  cistern  made  in  the  ground  that  will 
hold  3000  gal. ;  what  will  be  its  depth,  the  length  and  breadth  being 
respectively  1.8  and  1.75  yd.  ?  Ans.  4.715  yd. 

21.  What  is  the  solidity  of  a  regular  hexagonal  pyramid  whose  al- 
titude is  3.6  yd.,  and  the  side  of  the  base  3.6  yd.  ? 

Ans.  40.405651  cub.  yd. 

22.  What  is  the  convex  surface  of  the  frustum  of  a  triangular  pyr- 
amid whose  bases  are  parallel,  knowing  that  the  sides  of  the  lower 
base  are  2,  3,  and  4  ft. ;  the  corresponding  sides  of  the  upper  base 
0.95,  1.20,  and  2.10  ft. ;  and  the  height  of  the  three  trapezoids  5,  6, 
and  6.45  feet?  Ans.  40.4537  sq.  ft. 

y  23.  What  are  the  dimensiohs  of  a  barn  whose  capacity  is  810  cu. 
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yd.  excluding  the  loft,  if  its  breadth  is  f  of  its  length,  and  its  height 
up  to  the  loft  f  of  its  length  ? 

24.  What  is  the  altitude  of  a  cone  whose  solidity  is  3.077  cu.  yd., 
and  the  radius  of  its  base  0.35  yd.  ?  Ans.  2^^.985  yd. 

25.  What  is  the  length  of  a  great  circle  of  a  sphere  which  measures 
12  sq.  yards? 

Z^      26.  A  gentleman  wishes  to  have  a  circular  fish-pond  made  in  his 
*  garden  that  will  cover  an  area  of  half  an  acre ;  what  will  be  its  diam- 
eter? Ans.  55.50  yd. 

27.  What  is  the  surface  of  a  segment  serving  as  a  base  to  a  spher- 
ical sector  whose  solidity  is  1.545  cub.  yd.,  the  radius  of  the  sphere 
being  1.5  yd.  ?  Ans.  5.15  sq.  yd. 

28.  What  is  the  surface  of  the  earth,  its  radius  beinsz;  about  3955. 8G5 
miles?  Ans.  196649933.55625464  sq.  mi. 

29.  Find  the  solidity  of  a  log  9.25  yd.  long,  the  circumference  of  its 
ends  being  1.5  and  0.55  yd.  Ans.  0.77338062  cub.  yd. 

30.  Wiiat  must  be  the  thickness  of  a  hollow  sphere  whose  internal 
and  external  surfaces  are  3  and  3.12  yards?  A7is.  0.1  yd. 

31.  A  basin  holds  1093.75  cubic  yards  of  water;  its  length  is  to  its 
breadth  as  7  to  5,  and  to  its  depth  as  5  to  3  ;  find  its  dimensions. 

32.  Required  the  convex  surface  of  the  frustum  of  a  regular  hepta- 
gonal  pyramid  whose  bases  are  parallel,  and  one  side  of  each  meas- 
uring respectively  1.64  and  1  yard,  the  slant  height  being  2.25  yd. 

Ans.  20.79  sq.  yd. 

33.  A  heap  of  sand  rests  on  a  rectangular  base  of  4.25  by  2.15  yd.^ 
and  assumes  a  wedge  form  at  the  top  whose  length  is  3.4  yd. ;  if  its 
altitude  is  .8  yd.,  how  many  solid  yards  inr the  heap? 

Ans.  3.411333  cub.  yd. 
Z       34.  A  cubic  foot  of  copper  was  drawn  into  a  wire  of  :j\j  in.  in  diam- 
'    eter;  no  metal  being  lost,  how  long  was  the  wire? 

35.  One  pound  of  lead  was  drawn  into  a  wire  168  yd.  long,  and  sold 
for  60  cts. ;  allowing  1  cu.  in.  of  lead  to  weigh  6.569  oz.,  and  the  wire 
perfectly  cylindrical,  what  was  its  diameter  ?'^ 

36.  A  sphere,  whose  surface  is  78.54  sq.  yd.  is  divided  by  a  plane 
cutting  the  radius  at  its  f  from  the  centre  ;  what  is  the  convex  surface 
of  each  part?  Ans.  1st  23.5620  sq.  yd. ;  2nd  54.978  sq.  yd. 

37.  What  is  the  weight  of  a  copper  spherical  shell  0.985  inch  in, 
thickness,  if  the  external  diameter  of  the  sphere  is  1.35  yd.,  and  the 
weight  of  a  cubic  foot  of  copper  524|  lb. 

38.  A  gentleman  wants  an  elliptical  fish-pond  to  be  digged  in  his 
court-yard  ;  the  great  axis  of  that  fish-pond  is  to  measure  15  yd.,  the 
small  axis  12.75  yd.,  and  the  depth  4.50  yd.,  not  including  the  thick- 
ness of  the  wall  which  is  .45  yd.  throughout.  Required  1°  the  cost  for 
digging  it,  if  the  contractor  charges  $1.75  per  cubicyard  ;  2°  the  co«t 
of  the  masonry,  at  $15.45  per  cub.  yd. ;  3^  the  whole  cost;  and  4^ 
the  capacity  of  the  pond. 

39.  A  vessel  in  the  shape  of  a  frustum  of  a  cone  whose  radius  of 
the  lower  base  is  5^  inches,  the  diameter  of  theupper  base  13  inches, 
and  its  depth  16  inches,  is  filled  with  nitric  aci<l.  What  is  the  value 
of  that  acid,  if  it  be  worth  16  cts.  a  quart?  Ans.  $5.02. 
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40.  Supposing  the  Moon  to  be  a  perfect  sphere,  what  is  her  surface, 
her  diameter  being  to  that  of  the  Earth  as  3  is  to  1 1,  and  the  diameter 
of  the  Earth  being  7912  miles?  Ans.  14626758^,-  sq.  mi. 

41.  A  founder  wishes  to  cast  a  semi-spherical  boiler  whose  internal 
diameter  shall  be  6|  feet,  its  thickness  2/^  in.  Required  the  weight 
of  cast-iron  it  will  take,  if  we  allow  10  96  waste  in  melting,  knowing 
that  the  specific  weight  of  cast-iron  is  7.206.        Ans.  8608.36  4-  lb. 

42.  The  interior  space  of  a  blast  furnace  consists  of  two  conic  frus- 
tums uniting  at  their  larger  base  whose  diameter  is  ^  of  the  height  of 
the  furnace.  Th*e  altitude  of  the  upper  frustum  is  '|  of  the  height  of 
tlie  furnace,  its  less  diameter  is  g  of  the  greater.  The  altitude  of  the 
lower  frustum  is  /^  of  the  height  of  the  furnace,  its  less  diameter  is  5 
of  the  greater.  If  the  furnace  is  15  yards  high,  what  is  its  interior 
capacit}'?  Ans.  41.921  cub.  yd. 

43.  A  fountain  in  the  form  of  the  frustum  of  a  cone  is  filled  with 
water.  Required  1°  liow  many  gallons  it  contains,  if  the  circumfer- 
ences of  its  bases  are  16.95  and  15.86  yards,  and  its  depth  5.35  yd.  ; 
2°  in  how  many  hours  it  will  be  emptied,  if  the  water  is  let  out  by 
three  pipes,  of  which  the  1st  empties  l^gal.  in   1  minute;  the  2n(i, 

11  gal.  in  8  min.  ;  the  3rd,  13  gal.  in  ^^j  hr. ;  S^  what  time  would  each 
pipe  take  to  empty  the  whole  lijuntain  by  itself? 

TABLE  OF  CIIOKDS. 

In  the  table  of  chords,  the  radius  of  any  circle  is  represented 
by  1  ;  and  in  decimal  of-the  radius,  is  represented  the  length  of 
chords  that  subtend  arcs  of  1',  2',  3',  &c.,  up  to  an  arc  oflSO*^, 
which  is  itself  a  semi-circumference. 

Any  chord  which  is  not  a  diameter,  subtends  two  arcs,  one  of 
which  is  less,  and  the  other  greater  than  a  semi-circumference ; 
but  their  sum  equals  the  circumference. 

In  all  problems  treating  of  arcs,  the  smaller  arc  is  always  im- 
plied, unless  otherwise  mentioned. 

1st  Rule. — To  obtain  the  chord  of  any  arc  greater  than  a  semi- 
circumference,  subtract  the  degrees  of  the  given  arc  from  360^^,  and 
find  in  the  table  the  chord  that  corresponds  with  the  diff'erence. 

Ex.—^hdii  is  the  chord  of  an  arc  of  310°  ? 

360°  —  310°  =  50°.     In  the  table,  the  chord  of  50°  is  0.8452. 

2nd  Rule. — To  find  the  length  of  any  chord  in  any  given  circle, 
niultipLy  the  radius  of  the  given  circle'bythe  chord  indicated  in  the 
table. 

Ex.— How  long  is  the  chord  of  an  arc  of  24*  in  a  circle  whose 
radius  is  25  yd.  ? 

The  chord  of  24«*  in  the  table  is  0.4158;  25  x  0.4158  =  10.395 
yards,  Ans. 
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3rd  Role.— To  find  the  radius  of  any  circle,  divide  the  given  cliord 
by  the  corresponding  chord  in  the  table. 

Ex.  What  must  be  the  radius  of  a  circle  iti  which  a  chord  of  12 
yards  subtends  an  arc  of  20»  10'  ? 

The  chord  of  20°  10'  in  the  table  is  0.3502  :  12-^0.3502  =  34.209 
yards,  Ans. 

4th  Rule.— To  obtain  the  degrees  of  any  arc,  divide  the  chord  by 
the  radius  of  the  circle,  and  find  in  the  table  the  degrees  correspond- 
ing vnth  thi  quotient. 

Ex.—'^^lSit  are  the  degrees  of  an  arc  whose  chord  is  4.24  yd.,  if 
the  radius  o'the  circle  is  20  yd.  ? 

4.24  -T-  '^0  =  0.2120  5  0.2120  in  the  table  indicates  12°  10',  Ans. 

The  following  table  gives  the  chords  for  every  10'  which  is  practi- 
cally suflBcieat ;  but,  by  a  jjioper  approximation,  its  use  may  be  ex- 
tended to  aur  number  of  degrees  and  minutes. 

TABLE  OF  CHORDS. 


D. 

0' 

10' 

20' 

30' 

40' 

50' 

1 

it" 

0 

0,0029 

0,0058 

0,0037 

0,0116 

0,0145 

1 

),0175 

0,0204 

0,0233 

0,0262 

0,0291 

0,0320 

2 

),0349 

0,0378 

0,0407 

0,0436 

0,0465 

0,0494 

»> 

},0o23 

0,0553 

0,0582 

0.06U 

0,0640 

0,0669 

•I 

0,0698 

0,0727 

0,0756 

o;0785 

0,0814 

0,0843 

i> 

0,0872 

0,0901 

0,0931 

0,0960 

0,0989 

0,1018 

t: 

0,1047 

0,1076 

0,1105 

0,1134 

0,1163 

0,1192 

7 

0,1221 

0,1250 

0,1279 

0,1308 

0,1337 

0,1366  . 

8 

0,1395 

0,1424 

0,1453 

0,1482 

0,1511 

0,1540 

D 

0,1569 

0,1598 

0,1627 

0,1656 

0,1685 

0,1714 

10 

0,1743 

0,1772 

0,1801 

0,1830 

0,1859 

0,1888 

11 

0,1917 

0,1946 

0,1975 

0,2004 

0,2033 

0,2062 

12 

0,2091 

0,2120 

0,2148 

0,2177 

0,2206 

0,2235 

13 

3,2264 

0,2293 

0,2322 

0,2351 

0,2380 

0,2409 

14 

),2437 

0,2466 

0.2495 

0,2524 

0,2553 

0,2582 

15 

),261l 

0,2639 

0,2668 

0,2697 

0,2726 

0,2755 

16 

>,2783 

0,2812 

0,2841 

0,2870 

0,2899 

0,2927 

17 

,2956 

0,2985 

0,3014 

0,3042 

u,307l 

0,3100 

IS 

,3129 

0,3157 

0,3186 

0,3215 

0,3244 

0,3272 

19 

,3301 

0,3330 

0,3358 

0,3387 

0,3416 

0,3444 

20 

,3473 

0,3502 

0,3530 

0,3559 

0,3587 

0,3616 

21 

,3645 

0,3673 

0,3702 

0,3730 

0,3759 

0,3782 

22 

,3816 

0,3845 

0,3873 

0,3902 

0,3930 

0,3959 

23 

,3987 

0,4016 

'  0,4044 

0,4073 

0,4101 

0,4130 

24 

,4158 

0,4187 

0,4215 

0,4244 

0,4272 

0,4300 

360 
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B. 

0' 

10' 

20' 

30' 

40' 

50' 

~i 

1  26 

0,4499 

0,4527 

0,4556 

0,4584 

0,4612 

0,4641 

28 

0,4838 

0,4867 

0,4895 

0,4923 

0,4951 

0,4979 

30 

0,5176 

0,5204 

0,5233 

0,5261 

0,5289 

0,5317 

32 

0,5513 

0,5541 

0,5569 

0,5598 

0,5625 

0,5652 

34 

0,5847 

0,5875 

0,5903 

0,5931 

0,5959 

0,5986 

36 

0,6180 

0,6208 

0,6236 

0,6263 

0,6291 

0,6319 

33 

0,6511 

0,6539 

0,6566 

0,6594 

0,6621 

0,6649 

40 

0,6840 

0,6868 

0,6895 

0,6922 

0,6950 

0.6977 

42 

0,7167 

0,7195 

0,7222 

0,7249 

0,7276 

0,7303 

44 

0,7492 

0,7519 

0,7546 

0,7573 

0,7600 

0,7627 

i   46 

0,7815 

0,7841 

0,7868 

0,7895 

0,7922 

0,7948 

50 

0,8452 

0,8479 

0,8505 

0,8531 

0,8558 

0,8584 

54 

0,9080 

0,9106' 

0,9132 

0,9157 

0,9183 

0,9209 

58 

0,9696 

0,9722 

0,9747 

0,9772 

0,9798 

0.9823 

62 

1,0301 

1,0326 

1,0351 

1,0375 

l,040d 

1,0425 

66 

1,0893 

1,0917 

1,0941 

1,0965 

1,0990 

1,1014 

70 

1,1472 

1,1495 

1,1519 

1,1543 

1,1567 

1,1590 

74 

1,2036 

1.2060 

1,2083 

1,2106 

1,2129 

1,2152 

78 

1,2586 

1,2609 

1,2632 

1,2654 

1,2677 

1,2699 

82 

1,3121 

1,3143 

i;3165 

1,3187 

1,3209 

1,3231 

86 

1,3640 

1,3661. 

1,3682 

1,3704 

1,3725 

1,3746 

90 

1,4142 

1,4163 

1,4183 

1,4204 

1,4224 

1,4245 

94 

1,4627 

1,4647 

1,4667 

1,4686 

1,4706 

1,4726 

98 

1,5094 

1,5113 

1,5132 

1,5151 

1,5170 

1,5189 

100 

1,5321 

1,5340 

1,5358 

1,5377 

1,5395 

1,5414 

104 

1,5760 

1.5778 

1.5796 

1,5814 

1,5832 

1,5849 

108 

1,6180 

i;6197 

1,6214 

1,6231 

1,6248 

1,6265 

112 

1,6581 

1,6597 

1,6613 

1,6629 

1,6645 

1,6662 

116 

1,6961 

1,6976 

1,6991 

1,7007 

1,7022 

1.7038 

120 

1,7320 

1,7335 

1,7350 

1,7364 

1,7378 

!i;7393 

1  124 

1,7659 

1,7673 

1,7686 

1,7700 

1,7713 

1,7727 

1  128 

1,7976 

1,7989 

1,8001 

1,8013 

1,8026 

1,80.39 

132 

1,8271 

1,8283 

1,8294 

1,8306 

1,8318 

1,8330 

:  136 

1,8544 

1,8554 

1,8565 

1,8576 

1,8587 

1,8598 

1  140 

1,8794 

1,8804 

1,8814 

1,8824 

1,8833 

1,8843 

144 

1,9021 

1,903Q 

1,9039 

1,9048 

1,9057 

1,9065 

148 

1,9225 

l,923i 

1,9241 

1,9249 

1,9257  1,9265  | 

152 

1,9406 

1,9413 

1,9420 

1,9427 

1,9434 

1,9441 

156 

1,9563 

1,9569 

1,9575 

1,9581 

1,9587  1,9593 

I  160 

1,9696 

1,9701 

1,9706 

1,9711 

1,9716  1,9721 

164 

1,9805 

1,9809 

1,9813 

1,9817 

1,9821  1,9825 

168 

1,9890 

1,9893 

1,9896 

1,9899 

1,9902  1,9905 

170 

1,9924 

1,9926 

1,9929 

1,9931 

1,99.34  1,9936  ' 

172 

1,9951 

1,9953 

1,9955 

1,9957 

1,9959  1,9961  j 

174 

1,9973 

1,9974 

1,9975 

1,9977 

1,9978  1,9980 

176 

1,9988 

1,9989 

1,9990 

1,9991 

1,9992  1,9992 

179 

1,9999 

1,9999 

1,9999 

1,9999 

1,9999  1,9999 

180 

2,0000 
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CtUing  and  Measuring  of  Tiiiib=r,  Masts,  Spars,  Deals^ 
Staves  and  other   ajticles  of  a  like  nature. 

(From  the  Consolidated  Statutes  of  Canada,  Cap.  45.) 


Deals. — A  Quebec  Standard  Deal  is  12  feet  Ions;  11  inches 
broad  and  2J  inches  thick,  and  contains  2.  fr.  3  in.  6  pts.  cubic. 
One  Hundred  Quebec  Standard  contain  229  ft.  2  in.  cubic,  or 
4.29.50  loads,  and  are  equivalent  to  2750  fopt  superficial  board 
measure  of  one  inch  thick. 

One  Quebec  Standard  is  100  pieces  of  12  ft.  by  11  in.  by  2h 
in.,  and  is  equal  to  1  hd.  1  qr.  16  pes.  of  St.  Petersburg  Standard  ; 
and  240  Quebec  Standard  Deals  are  equal  to  11  loads. 

One  St.  Petersburg:  Standard  Hundred  is  equal  to  120  pes.  of 
12  ft.  by  11  in.  by  IJ  in.,  and  is  equal  to  72  Quebec  Standard, 
and  equal  to  Sj^^y  loads  of  Timber. 

A  Load  of  Deals  is  600  square  feet  by  one  inch  in  thickness, 
equal  to  50  cubic  feet ;  or  300  square  feet  of  2  inches,  or  400 
of  IJ  inch. 

A  Load  is  equal  to  21  deals  1  foot  10.^  inches,  Quebec  Stand- 
ard, and  equal  to  36 J  St.  Petersburg  Standard  deals. 

Rule. — To  convert  Quebec  Standard  Hundred  into  St.  Pe- 
tersburg Standard  : — Add  two-thirds  of  the  quantity ^  and  divide 
the  sum  by  120.  If  there  should  be  any  remainder,  divide  it  by 
SO.  for  quarters. 

Staves. — One  Standard  Stave  is  5 J  feet  long,  IJ  inch  thick,^ 
and  5  inches  broad. 

One  Mille,  or  1200  Standard  Staves,  is  equal  to  343  feet  9 
inches,  or  6*1  loads. 

One  hundred  and  seventy-five  Standard  Staves  are  equal  to 
50  feet  1  inch  6|  parts,  or  1  load  1  inch  6|  parts. 

One  Mille  West  India  Staves,  1200  pieces,  is  equal  to  87J 
feet,  or  If^  loads  of  timber. 

Owing  to  the  variations  in  breadth  and  thickness  of  Staves, 
it  is  customary  to  allow  one  Mille,  Quebec  Standard,  to  be  equal 
to  13  loads. 

Lathwood. — One  cord  of  Lathwood  is  8  feet  long  and  4  feet 
high,  Engish  measure. 
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CUSTOMARY  ALLOWANCE  FOR  FREIGHT  AND 
BROKEN  STOWAGE. 

Deals. — A  Hundred  St.  Petersburg  Standard,  at  twice  the 
<;harged  rate  for  timber  per  load. 

Staves. — A  Mille  Standard,  at  six  times  the  rate  charged  for 
iimber  per  load.  A  Mille  West  India,  at  twice  the  rate  charged 
for  timber  per  load. 

Lathwood. — A  fathom  of  Lathwood,  at  the  same  rate  as 
charged  for  timber  per  load. 

FREIGHT  AND  SHIPPING. 

To  find  Freight  measurements,  or  cubical  contents  of  packages. 

Rule. — Multiply  length,  breadth  and  thickness  together  ;  for 
surfaces,  length  and  breadth  only. 

For  Stowage.— 97  quarters  of  Wheat,  or  140  barrels  of 
Flour,  or  80  barrels  of  Ashes,  are  considered  equal. 

For  Grain. — 42  cubic  feet  equal  1  ton  of  shipping.  One 
bushel  is  equal  to  60  lbs.  2218J  cu.  in.  are  equal  to  an  Imperial 
bushel.  8  bushels  are  equal  to  one  quartern  17745  cu.  in.,  or 
lO^V  cu.  ft.  Therefore,  1  ton  will  take  4ny  quarters,  1  bushel 
being  =  60  lbs.  ;  1  quarter  =  480  lbs.  ;  1  ton  =  1968  lbs.  A 
ship  of  200  tons  measurement  can,  therefore,  carry  820  quarters ; 
but  it  can  generally  carry  much  more. 

CUBIC  OR  SOLID  MEASURE. 

42  solid  feet equal  1  ton  of  shipping. 

40  solid  feet,  round  or  unhewn "  1  ton  or  load. 

50  solid  feet,  hewn  or  squared  timber..  ''  1  ton  or  load. 

50  cubicfeet *'  1  barrel  of  flour. 

8  barrels *'  1  ton. 

5  quarters "  51J^  cubic  feet, 

5  quarters "  1  load. 

SQUARE  MEASURE  {seep,  118,  119,  120). 

English.  French. 

36801.7  Square  Feet equal  1  Square  Arpent. 

0.845  "        Acres "     1      " 

2.471  *'  " ,     "     1      "      Hectare. 

1  "         Foot "     0.0929  "     Metre. 
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1  "         Yard  «     1.8361"         " 

3.955  ''         Perches *'     1  Acre. 

The  side  of  a  square  acre  is  69J  yards  in  length,  and  is  often 
quoted  by  French-Canadians  as  a  unit  of  length  for  short  dis- 
tances. 

1  French  foot  is  equal  to  12|§  English  Inches. 

104"       lbs.  are  "      to  112         "         Pounds. 

1  Canadian  Minotis  ''  to  1.054  Imperial  Bushel. 

The  following  rules  for  Timber  Calculations  may  bo 
found  useful  by  the  trade. 

To  Reduce  Square  Timber,  of  different  sizes,  to  an  Average 
Square. 

Rule. — Add  the  lengths  (in  feet)  together  ;  reduce  the  cubic 
contents  of  the  whole  to  parts  ;  divide  the  product  hy  the  total 
lineal  feet ;  the  square  root  of  the  quotient  will  he  the  average 
square^  in  inches. 

To  find  the  Cubic  Contents  of  Round  Timber. 

Rule. — Square  the  diameter  ;  multiply  the  product  hy  11  and 
divide  hy  14  ;  multiply  the  residt  by  the  length  of  the  log  ;  then 
reduce  the  product  to  feet,  inches,  and  parts,  dividing  by  12  and 
lyl2(^orhyU4:). 

TABLE  OF  SPECIFIC  GRAA^TIES. 

In  estimating  the  weights  or  specific  gravities  of  bodies,  rain- 
water is  generally  taken  as  the  Standard.  Experiment  has  shown, 
that  a  cubic  foot  of  rain-water  weighs  62^  pounds  Avoirdupois, 
or  1000  ounces.  It  hence  follows  that  a  cubic  inch  weighs 
0,03616898148  of  a  pound.  If,  therefore,  the  specific  gravity  of 
a  body  be  multiplied  by  the  above  decimal,  the  product  will  be 
the  weight  of  a  cubic  inch  of  that  body  in  pounds  Avoirdupois, 
which  may  be  changed  to  Troy  weight  by  being  multiplied  by 
175  and  the  product  divided  by  144,  since  l44  lbs.  Avoir- 
dupois-175  lbs.  Troy. 

The  weight  of  a  cubic  foot  of  rain-water  is  taken  as  the  unit. — 
viz.  1000  ;  and  the  weiirht  of  a  cubic  foot  of  any  one  of  the 
f(»!lowiiig  articles  is  in  ounces  Avoirdupois. 
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Woods  (Dry). 


Ash...  ., 

Apple 

Box-wood 

Beech 

Birch 

Butternut 

Cedar 

Cherry... 

Chesnut 

Cocoa 

Cork 

Cypress 

Ebony  (American). 

Elm , 

Fir,  White 

Hackmatack 

Hazel 

Hemlock , 

Holly 


Lignumi  vitae... 

Lime 

Logwood 

Mahogany  (Honduras). 

Maple 

Maple, bird's  eye 

Oak  (Canadian) 

Oak  (English) 

Pear 

Pine,  White 

Pine,  Red 

Pine,  "Yellow 

Pine,  Pitch , 

Plum 

Poplar , 

Spruce , 

Tamarack 

Walnut,  Grey 

Walnut,  Black 

Willow 


845 
793 
1031 
852 
567 
376 
561 
715 
610 
1040 
240 
644 
1331 
570 
512 
592 
860 
368 
760 
1333 
804 
913 
560 
750 
576 
872 
932 
661 
554 
590 
461 
660 
785 
383 
500 
383 
671 
550 
585 


Liquids,  Metals,  &c. 

Alcohol,  pure,  60^ 794 

Beer 1034 

Brandy  924 

Bloor'(human) 1054 

Bees-wax , 965 

Brass,  cast 8396 

Brick,  fire , 2201 

Coal    (Anthracite) 1436 

Coal  (Newcastle) 1270 

Coke 1000 

Copper,  cast 8788 

Earth,  common. 2194 

Glass,  window 2642 

Gold,  22  carats 17486 

Granite  (Scotch) 2625 

Guttapercha 980 

Honey 1450 

rfonvcast... 7207 

Ivory 1825  ' 

Lead,  cast 11352 

Lime,  hydraulic 2745 

Marble  (Vermont) 2650 

Milk 1032 

Petroleum 878 

Plaster  of  Paris 1176 

Platinum,  native 16000 

Quicksilver ,.  13568 

Salt 2130 

Sand,  common 1670 

Silver,  pure  cast 10474 

Soap,  Castile 1071 

Starch 950 

Steel  Plates 7806 

Tallow 941 

Tin,  pure 7291 

Turpentine «      870 

Water,  common 1000 

Water,  sea.. 1026 

Zinc,  rolled 7191 


BOOK-KEEPING. 

DEFINITIONS. 

1.  Book-Eeeping  is  a  systematic  record  of  business  trans- 
actions, or  the  art  of  keeping  accounts. 

Every  person,  engaged  in  business  for  himself,  should  keep  a  book  of  some  kind 
in  which  to  record  all  his  business  transactions.  The  mechanic,  the  farmer,  the 
professional  man,  etc.,  should  keep  an  account  with  every  person  with  whom 
they  deal.  For  no  one  should  trust  transactions  of  a  pecuniary  nature  to  hia 
memory  alone. 

2.  All  business  transactions  consist  in  an  exchange  of  values. 

3.  There  are  two  methods  of  Book-keeping  in  general  use, 
distinguished  as  Single  and  Double  entry. 

4.  The  Double  Entry  is  conceded  to  be  greatly  superior  to 
the  Single  Entry,  particulaily  from  its  more  excellent  tests  for 
determining  the  correctness  of  the  work. 

5.  Single  Entry  embraces  only  the  accounts  of  persons,  and 
consists  of  but  one  debit,  or  one  credit. 

6.  Double  Entry  is  derived  from  the  fact  that  every  business 
transaction  must  be  entered  to  two  or  more  Ledger  accounts,  as 
two  or  more  persons  or  things  ara  affected  thereby. 

7.  Two  books  appear  indispensable  in  Single  Entry ;  viz.,  the 
Day  Book  and  Ledger. 

H.  The  three  main  books  used  in  Double  Entry  are  the  Day 
Book,  Journal,  and  Ledger.  The  Day  Book  and  Journal  are 
sometimes  combined  in  one. 

O.  The  number  and  character  of  the  auxiliary  books  depend 
somewhat  on  the  nature  and  extent  of  the  business,  but  more  on 
the  amount  and  kind  of  information  desired.  Those  most  in  use 
are  the  Cash  Book,  Bill  Book,  Invoice  Book,  Sales  Book,  the 
Commission  Sales  Book,  etc. 

10.  The  Day  Book  is  that  in  which  are  entered  the  business 
transactions  in  the  date  and  order  of  their  occurrence. 

This  book  should  be  plain,  concise,  and  unequivocal  in  its  statements.  As  tha 
records  in  it  are  supposed  to  be  made  when  the  transactions  and  all  the  circum- 
stances connected  therewith  are  fresh  in  the  mind,  it  is  the  only  book  allowed  in 
court,  in  cases  of  litigation.  "■="■     "" 

11.  The  Journal  is  a  book  in  which  the  business  transactions 
recorded  in  the  Day  Book  are  prepared  to  be  entered  in  the  Ledger, 
by  ascertaining  the  proper  debits  and  credits  involved  in  each 
transaction.     This  process  is  called  journali ting. 

IS.  The  Ledger  is  the  book  of  resw?^5, — the  final  book  of  entry. 
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In  this  book,  under  appropriate  heads,  called  r.ocounts,  are  arranged  all  the 
facts  necessary  for  a  full  aod  satisfactory  statement  of  the  business  ;  including, 
not  only  an  exhibition  of  the  present  resources  and  liabilities,  but  a  distinct  record 
of  particular  gains  and  losses.    The  process  of  transferring  to  the  Ledger  is  called 

13.  Thf^.  Cash  Book  is  that  which  shows  all  the  sums  of 
money  which  we  receive  or  pay,  with  a  short  explanation  relating 
to  each  sum. 

The  entries,  in  this  book,  are  made  immediately  on  receiving  or  paying  the 
sums.  If  properly  kept,  it  will,  at  any  time  show  the  amount  of  cash  on  hand. 
It  is  customary,  in  most  business  bouses,  to  clo^e  up  the  Cash  Book  at  the  end  of 
each  business  day,  and  bring  the  balance  down  as  a  basis  for  the  next  day's 
transactions. 

14.  The  Bill  Book  is  that  which  shows  a  description  of  all 
the  notee  or  acceptances  in  our  favor  or  against  us,  with  their  dates, 
•redits,  when  due,  and  amounts. 

The  notes  or  acceptances  in  our  favor  are  entered  under  the  head  of  Receivable, 
and  those  against  us  under  Payable. 

15.  The  Invoice  Book  is  that  in  which  are  copied  all  bills  of 
|?oods  bought,  and  all  invoices  of  goods  received  into  our  posses- 
sion. 

Prom  the  Invoice  Book  the  entries  pass  into  the  Day  Book,  either  daily,  weekly, 
or  monthly.  This  book  is  sometimes  made  of  coarse  paper,  and  the  original  in- 
voices pasted  into  it. 

16.  The  Sales  Book  gives  a  full  description  of  all  goods  sold 
or  passed  from  our  hands,  or  out  of  our  possession. 

From  this  book  the  amounts  are  tranferred  to  the  Day  Book,  either  daily, 
weekly,  or  monthly.  At  the  time  the  purchaser  selects  his  goods,  they  are  de- 
scribed in  the  8ales  Book — quantity,  quality,  and  price  j  aad  from  this  book  we 
make  out  his  bill. 

IT.  The  Gommission  Sales  Book  contains  a  minute  descrip- 
tion of  the  merchandise  sold  by  us  for  others. 

The  entries  in  this  book  are  drawn  from  the  common  Sales  Book,  and  from  it 
we  make  the  Accounts  of  Sales  that  we  may  have  to  remit  to  those  for  whom  we 
have  sold. 

\H.  An  Account  is  a  statement  of  facts  pertaining  to  some 
person,  species  of  property  or  cause,  which  enters  into  the  trans- 
action, producing  a  debit  or  credit,  and  designated  by  a  name, 
which  appears  upon  the  Ledger. 

lO.  Every  account  has  two  sides,  a  Debtor  and  a  Creditor ; 
each  containing  the  results  of  separate  transactions. 

20.  In  every  transaction  the  sum  of  debits  and  credits  must 
be  equal. 

Each  Ledger  account,  by  the  use  of  these  terms,  is  made  to  show  an  important  • 
result  of  itself. 
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21.  A  Resource  is  any  kind  of  value  belonging  to  the  concern. 

22.  A  Liability  is  any  debt  owing  by  the  concern. 

23.  Cash  is  the  title  to  designate  money. 

The  Cash  accoant  in  the  Ledger  is  debited  with  all  receipts  of  cash,  and  cred- 
ited with  all  disbursement'.  The  difference  between  the  two  sides  must,  at  any 
time,  exhibit  a  resource  of  the  exact  amount  of  cash  on  hand.  The  credit  side 
oXCash  account  cannot  exceed  the  debit,  as  more  cash  cannot  be  paid  out  than 
has  been  received. 

24.  Bills  Receivable  are  written  obligations  of  whatever 
form,  in  our  possession,  for  which  a  certain  specified  amount  is  to 
be  received. 

The  Bills  Receivable  account  is  debited  with  notes  received,  and  credited  with 
those  disposed  of,  or  in  any  manner  canceled.  The  excess,  if  any,  must  be  on 
the  debit  side,  and  will  indicate  that  portion  of  our  resources  consisting  in  notes. 

25.  Bills  Payable  are  written  obligations  of  the  concern,  for 
which  a  specified  amount  is  to  hQ  paid. 

Under  this  head  are  placed,  on  the  credit  side,  our  notes  and  acceptances  issued, 
and  on,the  debit  side,  such  of  them  as  have  been  redeemed.  The  difference,  it" 
there  be  any,  must  exhibit  our  outstanding  notes,  or  our  liability  in  unredeemed 
paper. 

26.  Herchandise  is  a  term  which  usually  implies  all  prop- 
erty purchased  or  owned  by  the  concern  for  purposes  of  traffic,  and 
remaining  in  store. 

Merchandise  generally  embraces  all  such  property,  unless  the  merchant,  being 
curious  to  know  his  gains  or  losses  on  a  particular  kind,  opens  a  separate  account 
wiih  that  particular  kind,  under  its  own  special  title.  This  account,  or  any  of 
its  correlative  titles,  is  debited  with  the  cost  of  the  property  represented,  and 
credited  with  its  returns. 

2T.  Real  Estate  relates  to  such  property  as  houses  and  lands, 
and  the  account  is  similar  in  its  objects  and  teachings  to  that  of 
Merchandise. 

2S.  Bank  Stock,  Railroad  Stock,  etc.,  are  not  accounts 

dissimilar  to  Merchandise  and  Real  Estate,  inasmuch  as  stocks  of 
all  kinds  are  bought  and  sold  at  their  marlcet  value,  rather  than 
the  value  written  on  their  face. 

29.  Shipment  or  Adventure  is  but  another  name  for  Mer- 
chandise, and  is  used  to  distinguish  between  property  in  store  and 
out  of  store. 

When  property  is  sent  away  to  be  sold  by  an  agent  for  us,  we  should  distin-* 
guish  it  from  our  merchandise  in  store  by  giving  it  a  significant  name,  such'OT 
"  Shipment  to  Halifax,"  or  "  Shipment  to  A,"  our  agent,  or  "  Adventure  "  to  the 
place  sent.  All  such  accounts  are  debited  with  their  entire  cost,  and  credited 
with  their  proceeds,  the  difference  being  a  gain  or  loss. 

30.  Personal  Accounts,  that  is,  accounts  representing  per- 
sonal indebtedness,  and  designated  by  the  proper  names  of  such 
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persons  as  sustain  relations  of  debtor  and  creditor  to  the  concern, 
are  capable  of  showing  either  resources  or  liabilities. 

Personal  Accounts  are  debited  with  such  sums  as,  from  time  to  time,  the  person? 
may  become  indebted  to  the  concern,  or  the  concern  has  paid  them,  and  credited 
with  what  they  have  paid  the  concern,  or  the  concern  may  have  become  indebted 
to  them. 

31.  Stock,  used  as  a  Ledger  title,  means  simply  the  proprietor 
of  the  business,  or  the  s/ocA;-holder. 

There  would  bo  no  valid  objection  to  using  the  proprietor's  name  instead;  but 
as  no  real  good  would  result  from  the  change,  authors,  teachers,  and  practical 
accountants,  accept  the  term  which  custom  has  suggested. 

This  account  is  usually  the  first  opened  in  the  Ledger,  and  is  important  to  show 
the  net  investment.  It  is  generally  credited  with  the  whole  investment,  and 
debited  with  such  liabilities  as  the  concern  assumes  to  pay  for  the  proprietor. 
The  difference  is  the  net  investment,  or  what  the  concern  owes  the  proprietor. 

From  the  foregoing  remarks,  we  derive  the  seven  principles 
which  follow ,  and  we  believe  that  every  student  who  will  thor- 
oughly familiarize  himself  with  them,  will  have  no  difficulty  in 
deciding  upon  the  proper  debits  and  credits  involved  in  any  business 
record  which  he  may  be  called  upon  to  make. 

PRINCIPLES. 

1. — The  Proprietor. 

l^e  person  or  persons  investing  in  the  business  should  be  cred^ 
ited,  under  some  title,  for  all  such  investments,  and  also  for  his  or 
their  share  of  the  gain  ;  on  the  other  hand,  he  or  they  should  be 
debited  for  all  liabilities  assumed  by  the  concern  for  him  or  them, 
for  all  sums  withdrawn  from  the  business  by  him  or  them,  and 
for  such  loss  as  he  or  they  are  entitled  to  share. 

2.— Cash. 

Cash  account  should  be  debited  for  all  cash  receipts,  and  cred- 
ited for  all  cash  disbursements. 

S.— Merchandise. 

Merchandise,  and  all  species  of  property,  bought  upon  specula- 
tion, should  be  debited,  under  some  appropriate  head,  for  the 
cost  of  the  property  represented,  and  credited  with  its  proceeds. 

4. — Bills  Receivable. 

Bills  Receivable  account  should  be  debited  with  other  people's 
notes,  acceptances,  and  other  written  obligations  when  they  become 
ours,  and  credited  when  they  are  paid,  or  otherwise  disposed  of. 
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BOOK-KEEPING. 

5. — Bills  PaycibU, 

Bills  Payable  account  should  be  credited  with  our  notes,  accept- 
ances, or  written  promises  to  pay,  when  they  are  issued,  and  deb- 
ited when  they  are  paid  or  redeemed. 

6. — Persons. 

Persoaal  accounts,  such  as  the  name  of  persons,  banks,  or  other 
institutions,  competent  to  sue  or  be  sued,  should  be  debited  under 
their  proper  titles  when  they  become  indebted  to  us,  or  we  get 
Qut  of  their  debt,  and  credited  when  we  become  indebted  to  tEem, 
or  they  g;etrxJtif 'of  our  debt. 

7. — Expense,  etc. 

All  expenses,  of  whatever  name,  should  be  debited  for  the  out- 
lay, and  all  causes,  of  whatever  kind  producing  us  value,  should 
be  credited  under  some  name,  for  the  amount  thus  produced. 

The  foregoing  principles  are  all  embraced  in  the  following  simple 

FORMULA, 

Debit  what  costs  the  concern  value ;  and  Credit  what  produce* 
the  concern  value. 


BOOK-KEEPING 


BY 


DOUBLE    EUsTT-Kz-Z". 


SET  I. 

(INITIATORY.) 
DAY  BOOK,  JOURNAL,  AND  LEDGER. 

REPRESENTIXG   THE   BUSINESS    OF  A   SINGLE   PROPRIETOR. 
•WITH    EXPLANATIONS    FOR   JOURNALIZING,    STATEMENTS,    ETC. 


INSTRUCTIONS  FOR  SET  I. 

The  following  set  comprises  the  most  simple  transactions  i» 
husiness ;  the  main  purpose  being  to  illustrate  the  forfegoing  prin- 
ciples, and  to  initiate  the  student  more  fully  into  the  processes  of 
Book-keeping.  The  general  instructions  given  in  connection  with 
this  set,  will  apply  with  equal  force  to  the  succeeding  ones.  They 
should,  therefore,  be  properly  heeded. 

The  transactions  are  first  recorded  historically  in  the  Day  Book, 
in  the  order  of  their  occurrence ;  from  thence  transferred  to  the 
Journal,  and  from  thence  to  the  Ledger.  In  journalizing  a  trans- 
action, the  first  thing  to  be  considered  is,  the  person  or  thing 
afiPected  ;  next,  in  what  manner  aifected  ;  and  lasJay,  the  proper 
application  of  the  principle.  The  check-mark  (V)  is  made  opposite 
the  Day  Book  entry,  immediately  upon  its  being  journalized. 
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DAY   BOOK, — SET    I.  1 

Transferring  to  the  Ledger  is  called  posting.  If  the  transac- 
tions are  properly  journalized,  the  labor  of  posting  is  simply  me- 
chanical. It  requires  great  care,  however,  and  constant  watch- 
fulness, and  nothing  is  more  common  with  new  beginners  than 
errors  in  posting. 

Commence  with  the  first  account  in  the  Journal,  and  write  it 
as  a  heading  in  the  Ledger.  See  if  the  amount  opposite,  be  in 
the  debit  or  credit  Journal  column,  and  enter  it  on  the  correspond- 
ing side  in  the  Ledger,  using  as  an  expression  the  opposite  journal 
entry.  Suppose,  for  example,  the  journal  entry  to  be  "  Merchan- 
dise Dr.  To  Cash."  This  expression  implies,  of  course,  that 
Merchandise  is  to  be  debited,  and  Cash  credited.  Under  Mer- 
chandise account  in  the  Ledger,  on  the  debit  side,  we  say,  "  To 
Cash,"  and  carry  the  amount  to  the  money  column.  Also,  under 
Cash  account  on  the  credit  side,  we  say,  "  By  Merchandise,"  and 
carry  the  amount  into  the  credit  column.  In  posting  from  the 
Journal,  be  careful  to  enter  in  the  column  at  the  left  of  the  account, 
the  page  of  the  Ledger  to  which  the  amount  is  posted,  immediate  1 1/ 
upon  its  being  entered  in  the  Ledger. 


DAY  BOOK,— SET  I. 

QPEBEC,  JAiNUARY   2,    1S71, 


A.  J.  Hall  iavests  iu  business  this  da>'  Cash 
amountJDfir  to 


He  also  owes  R.  Green  on  ^^,  which  is  to  be  paid 
from  the  business 


Bought  of  A.  Lynch,  for  Cash, 

217  yds.  English  Black  Cloth,  /S)  $5        $1085 
140  yds.  Canada  Gray  Cloth  4.2^       588 


Sold  B.  Foster,  for  Cash, 

109  yds.  English  Black  Cloth,  /©  16.30 


14500 


350 


1673 


686 


$7209 


DAY  BOOK,— SET  I. 

Quebec,  January  12,  1871. 


Amount  broright  forward,      $7209 
Sold  Jos.  Murray,  on  %, 

15  yds.  Black  Clotli,  m  $6.5a  97 

17     


V 
V 
V 

\/ 

V 

J/ 


Bought  of  N.    S.    Power,  on  our    note  due  Feb- 
ruary 22,  next, 
21  yds.  Black  Satin,  /S)  $4.10 

20 


Accepted  R.  Green's  draft  on  us  at  15  days'  sight, 
favor  of  M.  Duval, 

26     . 


Sold  J.  N.  Benson,  on  his  note  payaWe  Feb.  27,  next, 
56  yds.  Canada  Gray  Clotli,  (d)  $5.40 

,     31       __: 


Paid  Cash  as  follows  : 

For  Painting  of  Store,  $1 5.75 

For  Family  Expenses,  42  60 

For  Rent  of  Store,  one  month,  30.0i) 

. February  1  


Received  Cash  of  Jos.  Murray,  on  %, 
2     


Bought  of  Myler  &  Lee,  at  3  nionth.s, 
432  yds.  Irish  Linen,  (ci)  $.45 


Lent  Cash  to  D.  Murphy,  until  15th  inst., 
6      


Sold  W.  S.  Reid,  84  yds.  Gray  Cloth,  (cb  $5.50 
Received  in  Payment, 
3  Shawls,  (cb  $60,  $180 

His  Note  at  40  days,  for  200 


Balance  on  ^, 


82—462 


^ 


Paid  our  acceptance,  favor  of  M.  Duval,  in  Cash, 


$9310 


DAY  BOOK,— SET  I. 

Quebec,  February  10,  1871. 


V 


Amovmt  brought  forward, 

Received  Cash  of  Jos.  Murray,  in  full  of  %, 
15     


Received  Cash  of  D.  Murphy,  in  full  for  loan  of 

4th  inst., 

18     


V 


Bought  of  C.  Phelan,  86  yds.  Silk  Velvet,  /5)  $7.50 
Paid  him,  Cash,  $150 

Gave  my  Note  (d)  60  days,  for  250 

Balance  on  %,  246—645 

22     


Faid  Cash  for  ray  Note  in  favor  of  N.  Power,  now 


due, 


25 


Exchanged  Notes  with  L.   White  for  our  mutual 
accommodation,  each  drawn  at  40  days, 

27     . 


V 


Received  Cash  for  J.  N.  Benson's  Note  now  due. 


Bought  of  L.  A.  Taylor, 

500  yds.  French  Merino,  fed  $.75 
Gave  in  Payment, 
W.  S.  Reid's  Note  at  40  days,  for    $200 
Cash,  140 

Order  on  W.  S.  Reid,  in  full  of  %,       35—375 

28     ZZ 


V 


Paid  Cash  for  Store  Rent  to  date  $30 

'<   Family  Expenses,  etc.,  48.50 


$9310 
47 


$11264 


JOURNAL,— SET  I. 

Quebec,  January  2,  1871.  Dr. 


1 

Cash                              Dr. 

$4500 

1 

To  Stock. 

Stock  is  the  title  cho»e«       popresent  the 
person  investing;  in  this  case,  A.  J.  Hall. 
It  is  credited  with  the  investment  according 
to  Principle  1.    Cash  is  here  received  by  the 
concern,  and  is  made  Dr.,  according  to  Prin- 
ciple 2. 

J 

14500 

1 

ic 

350 

Stock                            Dt . 

3 

To  R.  Green. 

totock  is  debited  for  the  liability  assumed 
by  the  concern,  Prin.  I.     R.  Green  is  cred- 
ited according  to  Prin.  6. 

5 

350 

2 

MEaCHANDISG                        Dv. 

16^.^ 

1 

To  Cash. 

Merchandise  coat  $1673,  and  is  debited, 
Prin.  3.— Cash  was  paid  for  merchandise, 
and  is  credited,  Prin.  2. 

IG73 

1 

Cash                             Dr. 

686 

70 

2 

To  Merchandise. 

Cash  is  debited  for  its  receipts,  prin.  2.— 
Merchandise   is   credited  for  its  proceeds^ 
Prin.  3. 

686 

70 

3 

12 

97 

50 

Jos.  Murray                Dr. 

2 

To  Merchandise. 

Jos.  Murray  Dr.,  Prin.  6. — Merchandise 
Cr.,  Prin.  3. 

97 

of) 

$7307 

20 

$7307 

20 

10 


2  JOURNAL,— SET  I. 

Quebec,  January  17,  1871.  Dr. 


Cr. 


Amounts  brought  foncard, 


Merchandise 


Di 


To  Bills  Payable. 

Merchandise  Dr.,  Prln.  3.— Bills  Payable 
Or.,  Frin.  5. 


20 


R.  Green  Dr. 

To  Bills  Payable. 

R.  Green  is  here  made  Dr.  because  we 
have  canceled  our  indebtedness  to  him  by 
promising  to  pay  the  amount  to  another 
person  whom  he  has  authorized  to  receive  it, 
/Vwi..6, — Bills  Payable  is  credited  for  our 
new  liability  thus  assumed,  Prin.  5. 

The  only  change  wrought  in  our  afifairs  by 
tbia  transaction  is  the  transfer  of  a  liability 
Inm  a  personal  account  to  a  note.  We 
must  now  meet  this  obligation  at  its  matu- 
rity, or  be  disgraced  by  having  our  paper 
protested. 


26 


Bills  Receivable         Dr. 

To  Merchandise. 

Bills  Receivable  Dr.,  Prin.  4.    Merchan- 
dise Cr.,  Prin.  3. 

31      


Expense 


Dr, 
To  Cash. 

Expense  Dr.,  Prin.  7.— Cash  Cr.,  Prin.  2. 
February  1  • . 


Cash  Dr. 

To  Jos.  Murray. 

Ctsh  Dr.,  Prtn.  2.— Joe.  Murray  Cr^sPrin.  6. 


11 


$7307 
86 


350 


302 


$8184 


40 


35 


05 


$7307 


86 


350 


20 


10 


302 


88 


50 


184 


40 


35 


05 


JOURNAL,— SET  I. 

Quebec,  February  2,  1871.  Dr, 


a 


Cr. 


Amounts  brought  forward, 


Merchandise 


Dr, 


To  Myler  &  Lee. 

Merchandise  Dr.,  Prin.  3.— Myler  &,  Lee 
Cr.,  Prin.  6. 


D.  Murphy  Dr, 

To  Cash. 

D.  Murphy  Dr.,  Prin.  6.— CashCr.,  Prin.  2, 
6      


Sundries  Dr.  To  Merchandise. 

Merchandise 
Bills  Receivable 
W.  S.  Reid 

Merchandise  Dr.,  Prin.  3.  Bills  Receiv- 
able Dr.,  Prin.  4.  \V.  S.  Reid  Dr.,  Prin.  6. 
Merchandise  Or.,  Prin.  3. 

The  term  Sundriks  is  here  used  for  the 
first  time.  It  means,  simply,  Sundry  Ac- 
counts, and  is  convenient  as  a  Journal  ex- 
pression, and  to  avoid  the  necessity  of  enu- 
merating the  items  which  comprise  the  totals 
carried  to  the  Ledger  accounts. 


Bills  Payable 


Dr. 
To  Cash. 


Bills  Payable  Dr.,  Prin.  5.— Cash  Cr., 
Prin.  2. 


10 


Cash  Dr. 

To  Jos.  Murray. 

Cash  Dr.,   Prin.  2.—  Jos.  Murray  Cr. 
Prin.  6. 


$8184 
194 


120 


180 

200 

82 


350 


47 


$9357 


50 


95 


$8184 


12 


JOURNAL,— SET  I. 

Quebec,  February  15,  1871.  Dr, 


Gt. 


'—~ 

Amount*  brought  forward, 

$9357i  yj  1 

$y357 

95 

1 

Cash                             i)r. 

120 

4 

To  D.  Murphy. 

Same  Prin.  as  for  the  preceding  entry. 

120 

2 

Ifi 

645 

Merchandise  i)r.  To  Sundries. 

1 
3 
4 

To  Cash. 
"   Bills  Payable. 
*'   C.  Phelan. 

Merchandise  Dr.,   Prin,  3.  —  Cash  Cr., 
Prin.  2 ;  Bills  Payable,  Cr.,  Prin.  5 ;  C. 
Phelan  Ur.,  Prin.  6. 

150 
250 
245 

3 

29, 

86 

10 

Bills  Payable             Dr. 

1 

To  Cash. 

86 

10- 

2 

Bills  Pay.  Dr.,  Prin.  5.— Cash  Cr.,  Prin.  2. 
9n 

300 

Bills  Receivable        Dr. 

3 

To  Bills  Payable. 

B.  Ree.  Dr.,  Prin.  4.— B.  Pay.  Cr.,  Prin.  5. 

300 

1 

27 

■ 
302 

40 

Cash                               Dr. 

2 

To  Bills  Receivable. 

302 

40 

2 

Ca.sh  Dr.,  Prin.  2.— B.  Rec.  Cr.,  Prin.  4. 

375 

Merchandise  Dr.  To  Sundries. 

2 
1 
5 

To  Bills  Receivable, 
"   Cash 
"   W.  S.  Reid. 

Mdse.  Dr.,  Prin. 3.— B. Rec.  Cr.,  Prin. 4 j 
Cash  Cr.,  Prin.  2j  W.  S.  ReidCr.,  Prtn.  6. 

200 

140 

35 

4 

9.q 

78 

50 

Expense                        Dr. 

1 

To  Cash. 

Bxpenso  Dr.,  Prin.  7. —Cash  Cr.,  Pnn.  2. 

78 

50 

$11264 

95 

$11264 

95- 

i 
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TROCESS  OF  CLOSING. 

It  is  supposed  that  the  student  has  gone  throudi  with  the 
process  of  journalizing  and  posting  the  transactions,  and  that  his 
Ledger  accounts  present  an  equilibrium  of  debits  and  credits.  To 
test  this  fact,  before  proceeding  farther,  we  will  take  a 


Dr. 


TRIAL  BALANCE. 


Cr. 


Differences. 

Face  of 
Ledger. 

Face  of 
Ledger. 

Differences. 

350 

Stock, 

4500 

4150 

.  3020 

65 

6706 

60 

Cash, 

2685 

95 

1604 

90 

3153 

50 

Merchandise. 

1548 

60 

3Q0 

802 

40 

Bills  Receivable, 

502 

40 

436 

101 

Bills  Payable, 

986 

10 

550 

350 

1 

R.  Green, 

350 

97 

50' 

Jos.  Murray, 

97 

50 

166 

85 

166 

85 

Expeii'ie, 

Mvler  &  Lee, 

194 

40 

194 

40 

120 

D.  xMurphv, 
C.  Phelan; 

120 
245 

245 

47 

40 

82 

W.  S.  ReiJ, 
Equilibrium^ 

35 

6139 

11264 

95 

11264 

95 

5139 

40 

It  will  be  seen,  in  the  above  form  of  the  Trial  Balance,  that 
the  footings  of  the  ''  Face  of  Ledger  "  columns  exactly  agree 
with  the  footings  of  the  Day  Book  and  Journal ;  which  affords 
conclusive  evidence  that  all  the  transactions  have  found  their  way 
to  the  Ledscer.  The  columns  of  "  Differences,"  which  must  also 
balance,  will  afford  a  convenient  test  of  the  results  of  each  account. 

Satisfied  that  the  transactions  ha^'e  been  properly  posted,  we 
now  proceed  to  close  the  Ledger  accounts.  But  let  it  not  be 
forgotten  that  the  object  of  closing  the  Ledger  is  to  present,  in  a 
proper  manner,  both  i\\Q  present  condition  of  our  business  and  its 
progress.  Its  present  condition  can  be  shown  by  a  list  of  its 
resources  and  liabilities;  and  its  progress,  by  a  list  of  its  gains 
and  losses. 

By  an  examination  of  the  facts,  it  will  be  seen  that  R 'sources 
are  shown  by  an  excess  of  the  Dehit  side  of  Real  accounts,  and 
Liabilities  by  an  excess  of  the  Credit  side  of  Real  accounts; 
and  that  Lossfs  are  shown  by  an  excess  of  the  Dehit  side  of 
Representative  accounts,  and  Gains  by  an  excess  of  the  Credit 

21 


PROCESS   OF   OLOSINQ. 

side  of  Representative  accounts.  This  will  suggest  the  pro- 
priety of  opening  two  accounts  for  these  general  results :  one  to 
contain  the  resources  and  liabilities,  and  the  other  the  gains  and 
losses.  We  will  now  open  these  accounts  under  the  titles  of 
"  Loss  and  Gain,"  and  ''  Balance,"  the  former  to  contain  the  re- 
sults of  the  Representative,  and  the  latter  of  the  Real  ac- 
counts. Before  proceeding  to  close  the  accounts,  we  must  ascertain 
if  they  are  all  in  a  condition  to  show  the  results  desired.  The 
Merchandise  account,  as  it  now  stands,  shows  an  excess  of  the 
debit  side,  and  would  therefore  represent  a  loss,  if  the  merchandise 
were  all  sold.  The  account  itself  does  not  show  whether  the  pro- 
perty is  all  sold  ;  and  the  only  means  of  ascertaining  the  facts  in 
the  case,  is  to  take  an  actual  inventory,  or  a  valuation  of  that 
which  remains  unsold.  This  we  now  proceed  to  do,  with  the  fol- 
lowing result : 

INVENTORY. 

Merchandise  remaining  u-nsold,  February  28,  1871. 


93  yards  English  Black  Cloth. 

^$5 

$  465 

21     '•      Black  Satin, 

''     4.10 

86 

10 

432     '<      Irish  Linen, 

"       .45 

194 

40> 

86     "      Silk  Velvet, 

<'     7.50 

645 

500     "      French  Merino, 

"      .75 

375 

3  Shawls, 

'^  60.00 

180 

$1945 

dO 

Hence,  we  see  that  the  unsold  merchandise  is  worth  $1945. 50,. 
which  amount  we  enter  on  the  credit  side  of  Merchandise  account 
in  red  ink,  ^  and  transfer  the  same  immediately  to  Balance  ac- 
count. The  accounts  are  now  in  a  condition  to  close ;  and  we 
will  take  them  in  their  order.  The  first  account  (after  Stock, 
which  is  the  proprietor's  own  account)  is  Cash  account.  This 
account  represents  a  resource  consisting  of  cash  on  hand ;  the 
debit  side  showing  the  money  received,  and  the  credit  side  'that 
disposed  of.  We  close  the  account  by  entering  the  difference,  in 
red  ink,  on  the  credit  side,  and  footing  up  the  sides,  drawing 
double  lines  underneath.  The  red  ink  entry,  or  balance,  is  trans- 
ferred immediately  to  the  debit  side  of  Balance  account.  The 
next  account,  Merchandise,  shows  a  gain,  and  the  balance  is  trans- 

*  An  entry  in  red  ink  on  the  Ledger,  denotes  that  the  amount  thus  written  is 
to  be  transferred,  either  to  some  other  account,  or  to  another  position  under  th© 
same  account.  Eed  ink  entries  are  always  transferred  to  the  opposite  side  from 
where  they  first  appear,  fer  the  reason  that  they  indicate  an  excess  of  that  side, 
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ferred  to  the  credit  side  of  Loss  and  Gain  account.  The  next, 
Bills  Receivable  account,  is  closed  in  the  same  manner  as  Cash 
account,  the  balance  being  transferred  as  a  resource  to  Balance 
account.  Bills  Payable  ace  >unt  shows  a  liahlUty^  and  the  balance 
is  transferred  to  the  credit  side  of  Balance  account.  R.  Green's 
account  already  balances,  and  we  close  it  by  simply  ruling  the 
double  lines.  Jos.  Murray's  account  balances,  and  we  close  it 
in  the  same  manner  as  the  preceding  account.  Expense  account 
shows  a  loss,  and  is  transferred  to  the  dehit  side  of  Loss  and  Gain. 
Myler  &  Lee's  account  shows  a  UahlUty,  and  the  balance  is  trans- 
ferred to  the  credit  side  of  Balance  account.  D.  Murphy's  ac- 
count balances,  and  we  close  it  by  simply  ruling  the  double  lines. 
C.  Phelan's  account  shows  a  liahilify,  and  the  balance  is  trans- 
ferred to  the  credit  side  of  Balance  account.  W.  S.  Reid's  account 
shows  a  resource,  and  is  transferred  to  the  c?e6i7  of  Balance  account. 
We  have  now  the  results  of  all  the  accounts  exhibited  under 
the  heads  of  Loss  and  Gain  and  Balance,  and  if  the  balances  have 
been  properly  transferred,  these  accounts,  together  with  the 
(unclosed)  Stock  account,  must  be  in  equilibrium.  To  test  this, 
we  next  take  a  Trial  Balance  of  these  three  accounts,  which  we 
call  the 


SECOND    TRIAL   BALANCE. 


Dr. 


i  Stock, 

Loss  and  Gain, 
Balance, 


$  .350 
16685 
5,313  15 


$58301 


$4500 
340 
989 


$5830i 


The  balances  being  properly  transferred,  we  proceed  to  accom- 
plish the  grand  object  of  closing  the  Ledger,  by  carrying  the  net 
gain  from  the  Loss  and  Gain  to  the  credit  side  of  Stock  account, 
increasing  the  investment ;  but,  had  it  been  a  loss,  to  the  debit 
side,  decreasing  the  investment.  The  Stock  account  now  contains 
the  capital  invested  increased  by  the  gain,  which  must,  of  course, 
equal  i\iQ  present  worth,  as  shown  by  the  Balance  account.  We 
now  close  Stock  account  into  Balance,  which  must  produce  an 
equilibrium  of  the  Balance  account ;  and  complete,  in  that  account 
the  record  of  resources  and  liabilities. 

The  object  of  closing  the  Ledger  accounts  is  to  restore  the 
proprietor's  account  to  the  same  relative  position  towards  the 
business  which  it  occupied  at  the  commencement ;  viz.,  as  showing 
the  net  investment,  or  net  interest  of  the  proprietor. 
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ORDER  OF  CLOSING. 

The  student  will  do  well  to  observe  particularly,  and  to  follow 
out  in  practice,  the  following  order  of  closing  the  Ledger. 

First. — Open  an  account  with  "  Loss  and  Gain,"  (if  not  al- 
ready opened,)  and  another  with  "  Balance " ;  the  former  to 
exhibit  the  losses  and  gains,  and  the  latter  the  resources  and  lla- 
hiUfies. 

Second. — Ascertain  from  the  inventory  if  any  property  remains 
unsold  ;  and,  if  so,  credit  each  account  for  which  such  property 
was  originally  debited  with  the  value  of  that  unsold,  making  the 
entry  in  red  ink,  "  By  Balance,"  and  transferring  the  amount 
directly  to  the  debit  side  of  Balance  account,  making  this  entry 
in  black  ink,  "  To  Merchandise,"  or  "  To  Real  Estate,"  or  any 
other  account  from  which  the  amount  is  transferred.  The  Ledger 
accounts  will  each  show,  now,  one  of  the  four  following  results ; 
viz.,  a  Resource,  a  Liability,  a  Gain,  or  a  Loss, 

Third.  —  Omitting  Stock  account,  (or  Partner's  accounts.) 
commence  with  the  first  account  in  the  Ledger.  First  ascertain 
which  of  the  above  results  it  shows,  and  make  the  closing  entry 
accordingly.  If  the  difference  represent  a  resource  or  a  liability, 
•enter  upon  the  smaller  side,  in  red  ink,  "  2h"  or  "i?//  Balance," 
as  the  case  may  be,  and  trajisfer  the  amount  in  black  ink  to  the 
opposite  side  of  Balance  account.  If  the  difference  represent  a 
gain  or  loss,  enter  on  the  smaller  side  in  red  ink,  "  To  "  or  "  By 
Loss  and  Gain,"  and  transfer  the  amount,  in  the  same  manner, 
to  Loss  and  Gain  account.  Close  all  the  accounts  (excapt  Stock 
or  Partners',)  and  transfer  the  balances  as  directed.  The  Loss 
and  Gain  account  will  now  show,  on  the  debit  side,  all  the  losses. 
and  on  the  credit  side,  all  the  gains,  the  difference  being  the  net 
gain  or  net  loss.  The  Balance  account  will  show  on  the  debit 
side  all  the  resources,  and  on  the  credit  side  all  the  liabilities, 
(excepting  the  result  of  Stock  or  Partners'  accounts,)  the  differ- 
ence being  the  real  interest  or  present  investment  of  the  proprietor 
or  proprietors. 

Fourth. — Take  a  ''  Second  Trial  Balance,"  or  a  Trial  Balance 
of  the  remaining  open  accounts,  Stock  or  Partners',  Loss  and 
Gain,  and  Balance.  If  the  balances  have  been  properly  trans- 
ferred, the  debits  and  credits  of  these  accounts^  taken  together, 
must  be  equal. 

Fifth. — Close  the  Loss  and  Gain  account  into  Stock,  or,  if  it 
ibe  a  partnership  business,  into  the  partners'  accounts,  dividing  the 
gain  or  loss  according  to  agreement.  The  Stock  or  Partners'  ac- 
counts will  now  show  the  original  investment,  increased  by  the 
gain,  or  decreased  by  the  loss ;  the  difference  being  the  present 

24 


PRACTICAL    EXERCISES. 

net  investment.     As  the  Balance  account  shows  the  same  thing, 
they  must,  of  course,  agree. 

Sixth. — Close  Stock  account  (or  Partners'  accounts)  into  Bal- 
ance account,  which  must  equalize  that  account,  it  showing  now, 
on  one  side,  the  total  resources,  and  on  the  other,  the  total  liabil- 
ities, and  presenting,  in  the  most  condensed  form,  the  exact  present 
condition  of  the  business. 


PRACTICAL  EXERCISES. 

The  following  memoranda  will  comprise  each  a  month's  business,  and  the  stu- 
dent is  required  to  write  up  therefrom  all  the  books  represented  in  the  preceding 
.series.  The  form  and  arrangement  of  the  b:)oks  he  will  of  course  gather  froia 
the  examples  given;  and  he  will  find  no  point  of  ditficulty  which  has  not  been 
fully  discussed  in  connection  with  Set  I.  These  exercises  will  require  him  tu 
study  well  the  form  of  expression  in  ths  Day  Book,  and  the  principles  which 
govern  the  Journal,  and  will  afforl  an  excellent  test  of  his  proficiency  in  what  he 
has  passed  over. 

MEMORANDUM  I. 

January  3,  ISTl.  I,  L.  N.  Holmes,  commenced  the  Dry  goo  J 
business  with  the  following  Resources:  350  yards  Elbeuf  Cloth,  at 
£1  3;  600  yds.  Belgian  Linen,  at  2.^.  6d. ;  310  yds.  American  Cloth, 
at  10s.  5  212  yards  Cassimere,  at  6s.  3d.;  and  £500  in  cash.— 3. 
Bought  of  J.  Brown,  for  cash,  105  yds.  Indian  cotton,  at  9(1. — 4.  Sold 
L.  Harris,  for  cash,  18  yds.  Elbeuf  Cloth  at£U7^  ;  16.iyds.  Belgian 
Linen,  at  3s.  6d. — 5.  Sold  L  Newton  on  his  note  at  30  days.  150  yds. 
Elbeuf  Cloth,  at  £1  15  7.-6.  Bo't  of  H.  Simou  &  Co., 'on  my  note- 
due  Feb.  15,  50  yds.  gray  cloth,  at  123.-7.  Bo't  of  C.  Dery,  to  U- 
paid  on  the  18th  instant,  30  yds.   Cotton  Velvet,  at  43.  3d. — 9.  Sold 

E.  G.  Irvine,  on  %,  36  yds.  Indian  Cotton,  at  Is.  2.^(1.-10.  Bo't  of 
Bedard  &  Jordan,  120  yds.  Merino,  at  os.  7^d. ;  paid  them  cash,  £25  : 
and  the  balance,  at  60  davs.- 11.  Bo't  of  Morgan  &  Co.,  on  my  note 
at  40  days,  28  yds.  Silk  velvet,  at  £2  6  3^.-13.  Sold  D.  St.  Ju.^r. . 
30  yds.  Cotton  Velvet,  at  6s.  9d. ;  40  yds.  Merino,  at  7s.  6.^d.  Received 
in  payment,  cash,  £15  4  2,  and  his  note  at  30  days  for  the  balance. 
—13.  Bo't  of  C.  Harkin.  on  %,  4doz.  SilkHamlkerchiefs,  at  3s.  i^d. 
—14.  Sold  W.  Dixon,  200  yds.  American  Cloth,  at  Vis.  9d.  Re- 
ceived in  payment,  ca.>^h,  £27  10,  and  the  balance  at  15  days. — 16. 
Paid  cash  for  Fuel^  £2  2  6.-11.  Sold  B.  Morency,  at  60  day-, 
150  yds.  Cassimere,  at  8s.  3.^d.— 18.  Sold  to  Sundry  persons,  for 
cash,  5  yds.  Cassimere,  at  9s. ;  6  Silk  Handkerchiefs,  at  4s.  6d. ; 
80  yds.  Belgian  Linen,  at  3s.  7d.)^on  the  same  day,  paid  C.  Dery, 
cash,  for  bal.  of  account  now  due,  £6  7  6.->19.  Accepted  C.  Har-^ 
kin's  Draft  on  me  at  8  days,  in  favor  of  A.  Svke?,  for  £8  8. — 20. 
Received  of  E.  G.  Irvine,  cash,  on  %,  £1  5.— 21.  Bo"t  of  S.  McGili, 
on  my  note  at  2  months,  108  vds.  Dutch  Linen,  at  23.  8d.— 23.  Sold 

F.  Audibert  140  yds.  Elbeuf  Cloth,  at  £1  18  5.     Rec'd  in  paym't  his 
note  at  15  da.,  for  £150,  and  cash  for  the  bal.— 24.  Taken  from  the 
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Store  for  my  own  use,  4  Silk  handkerchiefs,  at  3s.  6d. — 35.  SoU 
D.  N.  Patton,  28  yds.  Silk  Velvet,  at  £%  15.  ,  Received  in  pavrnent, 
100  yds.  Blue  Cloth,  at  15s.,   and  cash  for  the  bal.— 36.  Received 
of  B.  Morency,  50  yds.  Yellow  Cotton,  at  Is.  4d.,  on  %.— 27.  Bo't 
of  D.  St.  Just  30  yds.  Sedan  Cloth,   at  £\  2  6^.     Gave  in  payment 
liis  note  of  the  12th  instant,  for  £10  ;  the  balance  on  %. — 28.'  Lent 
F.  Audibert,  cash,  £12  10,  until  10th  of  February  next.— 30.  Faid.j- 
cash  for  acceptance  favor  of  A.  Sykes,  19th  inst.;  on  the  same  day,/^ 
received  cash  of  W.  Dixon,  in  full  of  ^. — 31. — Paid  cash  for  sundry   ; 
expenses,  £6  10  4. 

Take  the  detailed  Inventory  of  the  Merchandise  unsold  on  Jan" 
uary  3lst,  and  quoted  .at  the  cost  price,  the  amount  of  which  is 
£372  6  8. 

Net  Gain  realized  on  January  31st,  £  266  11  2 

■1  My  Net  Capital  u     '    u  1455     g  2 

MEMORANDUM  II. 

February  1,  I  continue  the  same  business  with  the  fullowin. 
resources  and  liabilities,  shown  in  Balance  account  of  last  month's 
Ledger;  viz.,  Resources:  Merchandise,  as  per  Inventory,  $1489.33; 
Cash,  $2982.36;  Bills  Receivable;  $1667.50;  E.  G.  Irvine's  account, 
;;;!.70;  B.  Morency's  do.,  $235.41  ;  F.  Audibert's  do.,  $50 ;  Liabil- 
ities: Notes  outstanding,  for  $436.83;  Bedard  and  Jordan's  acct.. 
:i^35;  D.  St.  Just's  do.,  $95.25.-2.  Rec'd  cash  of  F.  Audibert,  in  full 
vayment  of  the  loan  of  last  January  28th. — 3.  Gave  D.  St.  Jusr, 
an  order  on  B.  Morency  for  $60,  to  be  paid  in  cash. — 4.  Paid  cash- 
for  Insurance  in  the  Royal  Insurance  Co.,  on  Merchandise  amounting  , 
to  $1400,  at  1^  %  premium.— 6.  Sokl  Kelly  &  Shea,  at  3  luonth-s, 
20^  yds.  Elbeuf  Cloth,  at  $5.60';  217  yds.  Belgian  Linen,  at  62^cts.; 
57  yds.  Cassimere,  at  $1.70';  69  yds.  Indian  Cotton,  at  22^  cts. — 7. 
Rec'd  cash  of  L.  Newton,  in  full  fbr  his  note  of  $1067.50,  due  this 
Jay/— 9.  Sold  H.  T.  Perry,  65  yds.  American  Cloth,  at  $2.70;  24i 
\ds.  Gray  Cloth,  at  $2.75  ;  20|  yds.  Merino,  at  $1.45;  31  yds.  Yellow 
Cotton,  at  32^  cts.  Received  in  payment  his  note  at  30  days,  for 
$15(),  his  order  on  F.  Audibert,  for  $30,  and  cash  for  the  balance. 
— 10.  Rec'd  of'F.  Audibert,  in  payment  for  his  note  of  January  23, 
lust,  amount'g  to  $600,  and  due  this  day;  viz.,  32  yds  Silk  Velvet,  at 
ii^l).30,  and  cash  for  the  balance. — 11.  Bought  of  A.  Gibb,  218  yd.-^." 
White  Flannel,  at  87^  cts.  ;  195  yds.  Red  Flannel,  at  92  cts.  Gave 
iu  payment  my  Draft,  at  sight,  on  B.  Morency,  for  $150;  the  bal.  at  L 
month.— 13.  Sold  G.  S.  Convey  on  %,/7^yds.  Silk  Velvet,  at  $10.70. 
— On  the  same  day,  sold  to  sundry  persons,  for  cash,  8|  yds.  White 
Flannel,  at  $1.12;  37^  yds.  Blue  Cloth,  at  $4.20.— 14.  Rec'd  for ;i.y 
portion  in  my  aunt's  bequest,  $560.7-5,  in  cash,  which  I  have  depo-^ 
lied  in  the  Union  Bank. — 15.  Paid  in  cash  my  note  in  favor  of  H. 
Simon  &  Co.,  for  $120,  due  this  day.— 17.  Sold  C.  R.  McGrath,  at 
8  days,  8  Silk  Handkerchiefs,  at  85  cts. — 18.  Bo't  of  A.  Lane  &  Co. 
•215^  yds.  Black  Watered  Silk,  at  $4.36.  Gave  in  payment  H.  T. 
Perry's  note  in   my  favor,  for  $150;   my  note,  at  40  days,  for  $500  ; 
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anil  cash  for  the  balance.— 20.  Accepted  A.  Gibb's  Draft  on  nie  at 
30  davs.  in  fav.  of  G.  Lafont,  for  $220.15,  in  full  of  his  %.— 31.  Paid 
cash  to  Bedard  &  Jordan,  in  full  of  %.— 23.  Paid  cash  to  my  sho- 
inaker,  in  full  of  his  account,  $10.80.— 24.  Sold  for  ca-h  3^  yd^. 
Black  watered  Silk,  at  $5.20;  18  yds.  Red  Flannel,  at  $1.10;  2.)  \ 
vds.  Sedan  Cloth,  at  $5.30.— On  the  same  day,  Discounted  my  iaccepi-*' 
ance  of  20th  inst.,  favor  of  G.  Lafont,  due  in  30  days  from  date. 
Paid  for  face  of  acceptance,  less  discount  for  29  days  at  6  %.  in  cash, 
.'Vil9.09.-i27.  Received  $108.40,  in  cash,  as  the  net  proceeds  of  the 
sale  at  aiidtion  ot  the  Merchandise  saved  from  the  fire  that  destroyed  my 
Store  on  the  24th  inst.— 28.  Rec'd  from  the  Royal  Insurance  Co.,  in 


ca^h,  $1400,  amt.  for  which  my  Merchandise  was  insured. 


BALANCE  ACCOUNT. 


c 


^                                              i 

1 

RESOURCES. 

! 

j            LIABILITIES. 

i 

Cash, 

$5657 

75 

Bills  Pavable, 

$  816 

83 

E.  G.  Irvine, 

3 

70 

j  D.  St.  Just, 

35 

2o 

B.  Morencv, 

25 

41 

I  Stock, 

5375 

43 

F.  Audibert, 

30 

1 

Kellv  &  Shea, 

362 

85 

'i.  S.  Convev, 

80 

25 

Union  Bank, 

560 

75 

C.  R.  McGrath, 

6 

i 

80 

[51 

i 
i 

|$6727 

$6727 

ol 

MEMORANDUM  III. 

I  3Iarcll  1,  I,  A.  J.  Hall,  have  this  day  joined  Produce  and  Gro- 
4-4;ery,  to  my  Dry  Good  business.  My  Resources  and  Liabilities  are  as 
tolfows  :  Cash  on  hand,  £755  3  3  ;  Notes  on  hand,  £75  ;  Merchandise, 
MS  per  Inventory,  £486  7  6 ;  W.  S.  Reid  owes  me  on  %,  £11  15. 
Notes  outstanding  amt'g  to  £137  10;  I  owe  Myler  &  Lee,  £48  12, 
-.lud  C.  Phelan,  £61  5.— On  the  same  day,  Sold  P.  Lewis,  for  cash, 
40  vds.  Irish  Linen,  at  3s. ;  18  yds.  French  Merino,  at  4s.  6d. ;  5^ 
vd.-^".  Silk  Velvet,  at  £2  2  6.-2.  Bought  of  F.  Morin,  for  cash.  8  bbls. 
f-lxtra  Superior  Flour,  at  £1  10;  3  bbls.  Extra  Flour,  at  £1  4  6: 
7  bbls.  Superfine  Flour  (Canada  wheat),  at  £1  3.-3.  Bought  of  H. 
1  -awlor  &  Son  on  my  note  due  May  3rd  next,  2  bbls.  Oatmeal,  at 
£1  10  ;  80  bush.  Peas,  at  4s.  6d.;  30  bush.  Barley,  at  58. ;  108  lb>. 
Butter,  at  8^d.— On  the  same  day.  Sold  J.  B.  Davis,  oa  %,  12  vd.H. 
English  Black  Cloth,  at  £1  16  8;  3^  yds.  Black  Satin,  at  £1  3  6; 
25  yds.  Irish  Linen,  at  23.  9d. — 5.  Sold  S.  Reeve  on  his  note  due 
April  18,  40  bush.  Peas,  at  os.  6d.  ;  1  bbl.  Extra  Superior  Flour,  at 
£1  18;  2  bbls.  Superfine  Flour,  at  £  I  6  2.-6.  Bo' t  of  L.  Crawford 
.&,  Co.,  at  15  davs,  2  dozen  Felt  hats,  at  4s.  2^d. ;  1^  doz.  Black 
■Caps,  at  7s.  3d.';  130^  yds.  White  Flannel,   at  3s.  6d.— 7-  Sold  C. 
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Maurice  for  Cash.  I  bbl.  Extra  Superior  Flour,  £1  19.— On  the  samfr 
day,  Accepted  Myler  &  Lee's  Draft  on  me  at  10  days,  in  favor  of  T. 
Label,  for  £37  10.— 8.  Rec'dofJ.  B.  Davis,  cash,  on  %,  £12  10. 
—On  the  same  day,  Bo't  for  cash  of  Smith  &  O'Neil,  50  lbs.  coffee, 
at  Is.  2d.<  20  lbs.  Tea,  at  2s.  Gd.ij  60  lbs.  Brown  Sugar,  at  5^d. ; 
15  lbs.  Chocolate,  at  Is.  5d. ;  24  lbs.  Cheese,  at  9d.— 9.  Sold  W. 
Holland,  at  one  month,  15  yds.  Irish  Linen,  at  3s. ;  30  yds.  Red  Flan- 
nel, at  49.  4d. — 10.  Bo't  of  A.  Hamel  &  Co.  54^  yds.  Alpaca,  at  28. 
Id.  ;  1134  yds.  French  Merino,  at  5s.  3d. ;  6  Carpet-bags,  at  5s.  Gd. ; 
4— .3  doz.  handkerchief*,  at  lOs.  5d.  Gave  in  payment  my  note  at  90 
davs,  for  £20  10  ;  the  ba^.  on  %.—12.  Rec'd  of  W.  S.  Reid,  in  cash, 
£11  15,  in  full  of  %.— 13.  Paid  £3  8  9  in  cash  for  the  purchase, 
cartage,  etc.,  of  2^  cords  of  fire-wood. -^14.  Sold  B.  Jones  on  his  note 
at  2  months,  70  yds.  Red  Flannel,  at  4s.  7d. ;  15  yds.  English  Black 
Cloth,  at  £1  16  9^5:  28  yds.  White  Flannel,  at  4s.  2^d.— 15.  Sold 
for  cash,  16  lbs.  Butter,  at  Is. ;  5  bu.  Barley,  at  6s.  7Ad.— 16.  Rec'd 
of  J.  B.  Davis  a  check  on  C.  Howard,  for  £17  1,  payable  to  the  bearer, 
vvhich  was  paid  me  this  day,  in  cash,  in  full  of  %. — 17.  Sold  Gr.  Lc- 
may,  2  bbls.  Superfine  Flour,  at  £1  7  ;  2  bbls.  Extra  Superior  Flour, 
at£l  17  8;  1  barrel  Oatmeal,  at  £1  11  ;  40  lbs.  Butter,  at  lO.^d. 
Rec'd  in  payment,  cash,  £2  10  6;  the  balance  on  acct.— 19.  Paid 
L.  Crawford  &  Co.  cash,  in  full  of  %. — SO-  Paid  cash  for  acceptance 
favor  of  X»  Lebel,  7th  inst.— ^1.  Paid  cash  for  a  horse  and  harness, 
£43  5.r7^2.  Bought  of  F.  R.  Meredith,  61^  yds.  Cassimere,  at  9s.  3il. 
Paid  in^  cash,  £18;  the  bal.  at  20  days.— 33.  Bo't  of  xMyler  &  Lee, 
78^  yds.  Woolen  Carpet,  at  2s.  7d. ;  85  yds.  Printed  Calico,  at  lO^d. ; 
18  pair  Cotton  Gloves,  at  Is.  i^d. ;  15  yds.  Welsh  Flannel,  at  2s.  6d^; 
6  Silk  Umbrellas,  at  18s.  9d.  Gave  in  payment,  cash,  £646;  an 
order  on  G.  Lemay  for  £5  ;  the  bal.  on  %.— 34.  Sold  J.  Bell,  on  ^;^, 
1  bbl.  Extra  Flour,  £1  7  ;  5  bush,  peas,  at  6s.  2d. ;  3  Felt  Hats,  at 
58.  6d. — On  the  same  day,  Sold  to  sundry  persons  for  cash,  5  yds. 
French  Merino,  at  7s.  4.^d.;  1  carpetbag,  8s.  4d. ;  2  Black  Caps,  ar 
9s.  3d.— 36.  Sold  B.  Nolan  40  yds.  French  Merino,  at  6s.  8d.  RecM 
in  payment  5  bbls.  Apples,  at  £1  2  ;  and  cash  for  the  balance.— 37. 
Sold  S.  A.  Hunt,  15  yds.  Alpaca,  at  3s.  4d. ;  1  doz.  Handkerchiefs, 
12s.  5d.;  25  lbs.  Colfee,  at  Is.  lOd. ;  10  lbs.  Tea,  at  3s.  5d.  Rec'd 
v.in  payment  his  note  at  40  days,  for  £3  11  2^  ;  and  cash  for  the  bal. 
— On  the  same  day.  Paid  cash,  3s.  6d.,  for  cartage  of  thcj^bove  sale. 
—  38.  Rec'd  of  Gauthier  &  Barry,  Montreal,  as  per'their  Bill  of  In- 
voice of  the  26th  inst. ;  viz.,  5  bbls.  Rye  Meal,  at  £1  7  ;  50  bushels 
Indian  Corn,  at  4s. ;  60  bu.  Oats,  at  3s.  9d.,  which  I  paid,  pursuant 
to  their  order,  to  J.  Rogers,  their  agent,  as  follows :  S.  Reeve's  note 
due  April  17,  for  £15  10  4  ;  and  eash  for  the  balance. — On  the  same 
day,  Paid  cash  for  freight  and  other  expenses  of  the  above  ^igoice, 
£1  3  7. — 39.  Paid  cash  for  1  pair  of  pants  and  1  overcoat  for  n)y 
own  use,  £5  10. — 30.  Taken  from  the  Store  for  Family  expenses 
during  the  month;  viz.,  8  lbs.  Butter,  at  8^d. ;  5  lbs.  Coffee,  at  Is. 
2d. ;  3  lbs.  Tea,  at  28.  6d. — On  the  same  day,  lent  A  Smith,  in  cash, 
£10  12  6,  previous  to  balancing  my  accounts,  and  whose  entry  I  had 
omitted. — 31.  Paid  cash  for  sundry  expenses  during  the  month  ^ 
viz.,  for  Rent  of  Store,  £6  10  ;  for  Famil}'  expenses,  etc.,  £7  5  6.. 
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Take  the  detailed   Inventory  of  the  Merchandise  unsold  on 
[arch  3bt,  and  quoted  at  the  cost  price,  the  amount  of  which  is 

-.378  16  11. 

Net  Loss  on  March  31  £    30  5  2^ 

My  net  capital  ^'      '<  1061  6  0^ 

MEMORANDUM  IV. 

April  fi,  I  coriiinue  my  business  with  the  lollowing  Re-ources  ami 
'abilitie.-j  taken  frum  r.iy  Ledger  of  the  preceding  month,  minus  a  lew 
.'.-nts;  viz.,  Ca^h  on  haml,  ^2o25.17;  Merchan.lise  as  per  Inventory, 
^2315.33;  Nute.s  on  hanJ,  §512.30 ;'  W.  Rol'a:i4  owesme  §35 ;  O. 
Lemaydo.,$8.9(i;  J.  Belldo.,  $14.86  ;  A.  SmitU  do.,  §42.5a^>^N.>tes 
Ustanding  amtg.  to S761 .30.  I  owe  a^  folIuw!«:  Myier  &  J^eo  §.^8.90  -, 
.  Phelaa  $2  43j  A.  Hamel  &  Co.  $72.47;  F.  11.  Mt^reJf^.tli  §4!.3L— 
3.  Bo'ton  my  note,  at  60  dayn,  of  J.  Dawson,  5  bbi-«.  Herrings,  at 
$7;  Sbbls.  Codfishj  at$7.40;  3  bbls.  Mackerel,  at$7. 20.— ;j.  Bo'tlbr 
cash  20  Shares  Montreal  Bank  Stock,  at$l  04.-4.  RecM  cash  in  full 
of  %  of  G.  Lemay,  $8.96.-5.  Sold  to  sundry  persons  for  ca^h,  5  lbs. 
Brown  Sugar,  at  12  cts.  ;  10  lbs.  Chocolate,  at  44  cts. ;  21:  lbs. 
Cheese,  atl9  cts.— 6.  Sold  P.  S.  Roberta  30  yds.  Irish  Linen,  at  5^  |- 
cts. ;  12  yds.  Black  Satin,  at  $L85  ;  20  yds.  Cassimere,  at  $2.50. 
Rec'd  in  payment,  cash,  $73^  andbal.  at  1 5  days-p- 7.  Sold  B.  Nolan, 
394  yds.  WQ0len  Carpet,  at  T5^  cts.;  40  yds.  French. :MeriDo,  at  83.^ 
cts. ;  37^  yds.  White  Flannel,  at  90  cts. ;  2  doz.  Handkerchiefs,  at 
$3.15.  Rec'd  in  payment,  his  note  at  40  days,  for  |50  ;  his  Order  on 
Myler  &  Lee,  for  §26.45 ;  the  balance  on  acct. — 9.  Lent  G.  S.  Con- 
vey on  his  note  payable  on  the  25th  inst.,  and  without  interest,  §60. 
— On  the  same  day.  Sold  P.  Maguire,  for  cash,  6  Shares  Montreal 
Bank  Stock,  at  $109.— On  the  same  day,  Rec'd  cash  from  W.  Rolland, 
in  full  of  acct. — lO.  Sold  J.  M.  Lindsay,  Richmond.  2  bbls.  Extra 
Superior  Flour,  at  §12.45;  2  bbls.  Extra  Flour,  at  §11;  1  bbh  Su- 
perfine Flour,  §6.40  ;  1  bbl.  Oatmeal,  §8.32  ;  8  bu.  Barley,  at  $1.43^ : 
40  lbs.  Brown  Sugar,  at  11^  cts.  :  4  bbls.  Apples,  at  >^7.^)>!.  RecM 
in  payment,  100  bu.  potatoes,  at  41 1  cts.,  and  his  note  at  60  days  for 
the  balance. — On  the  same  day,  P^d  the  Grand  Trunk  for  freight  of 
the  above  Invoice,  in  cash,  $2.55.-^11.  Paid^ash  to  F.  R.  Meredith, 
in  full  for  his  sale  of  March  22.'— 12.  Sold  for  cash,  6^  yds.  Engli<;>h 
Black  Cloth,  at  $7.72;  3^  yds.  Black  Satin,  at  $6.48;  35  yds.  Silk 
Velvet,  at  §8.65;  5  Felt  Hats,  at  $1.20.- 13.  Deposited  $800,  cash, 
in  the  Union  Bank.-M4.  Rec'd  of  P.  S.  Roberts  hisnote  at  90  days, 
dated  the  6th  inst.,  irtfull  ot'%.fhlQ.  Sold  H.  Colhns,  at  3  months,  45 
yds.  Printed  Calico,  at  25  cts. ;  9  pair  Cotton  Gloves,  at  46'|  cts. ; 
12  yds.  Welsh  Flannel,  at  72^  cts.;  5  Silk  Umbrellas,  at  §4.55,-17. 
Accepted  Myler  &  Lee's  note  on  me  at  8  days  in  favor  of  C.  MaynarJ 
in  full  of  %.— 18.  SoldN.  Gjcaham,  4  bbls.  Rye  Meal,  at  §8.80;  45  bu. 
Indian  Corn,  at  $1.10;  30  buT^ats,  at  92.^  cts.  Rec'd  in  payment, 
cash  for  half  of  the  sale,  less  2  96  disc,  §55.10  ;  the  other  half,  that 
is,  §56.22,  remains  due. — 19    Idrave   my  shoemaker'  a  check  tbr 
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■?17.28  on  the  Union  Bank,  in  payment  of  his  account. — 20.  Rec 
$84  in  cash  for  6%  dividend  on   14  Shares  Montreal  Bank  Stoc 
—21.  Rec'd  of  J.  Beaudry,  Sorel,  150  bu.  Oats,  at  60  cts.  ;  300  b 
Kye  Meal,  at  90  cts.,   which  I  sold  immediately  with  $80  profit,  i  > 
E.  Stephens.     Rec'd  in  payment  of  the  latter,  a  note  at  20  davs,  f  r 
$200;  cash,   $120;  the   balance  on  %.~23.  Bo't  for  cash  10  bb: 
Extra  Flom-,  at  $4.80;   15  bbls.   Fancy  Flour,   at  $4.70;   8  bbls.  S 
perfine  Flour,  at  $4.60;  8  bbls.  Oatmeal,   at  $6.-24.  Lent  cash  i  < 
P.  Fremont  on  his  note  at  40  days,  and  without  interest,  endorsed  by 
A.  Sauran,  $65. — 25.  Rec'd  cash  of  G.  S.  Convey  in  payment  for  lus 
note  of  the  9th  inst.,  due  this  day. — 26.  Sold  C.  A.  Simpson,  8  Shares 
Montreal  Bank  Stock,  at  $112.     Rec'd  in  payment,    128  yds.  Elbeuf 
Cloth,  at  $6  ;  and  cash  which  I  deposited  in   the  Union  Bank.— 2T. 
Sold  N.  0.   Day  on  his  note  at  2  months,  35  bu.  Peas,  at  $1.13j   i  ': 
bu.  Barlev.  at  $1.29;  20  lbs.  Coffee,   at  80  cts.;   4  bbls.  Herrings,  M 
:;?7.85.— 28.  Paid  cash  for  Myler  &  Lee's  Draft,   in  favor  of  C.  May- 
nard,  $62.45. — On  the  same  day.   Gave  the   carpenter  an  order  c 
N.  Graham  for  $5.10,  for  repairs  of  Store  Fixtures.— 30.  Sold  J.  > 
O'Brien,    200  yds.  Irish  LiiTen,  at  90  cts. ;  40  yds.  Silk  Velvet,  ut 
$9.20  ;   12  Felt  Hats,  at  $1.98| ;  12  Black  caps,   at  $1.90.     Rec'd  in 
payment,  Neil  &  Roche's  note,  at  40  days,  for  $240 ;  cash,  $203  ; 
discount  allowed  for  the  payment  in  cash,   $3.80  ;  the  bal.  on  %. — 
On  the  same  day.   Paid  cash  for  sundry  expenses;  viz.,  Taxes  an  ' 
Gas,  $5.63,  Family  expenses,  $24.35  ;  Rent  of  Store,  $26. 

Take  the  detailed  Inventory  of  the  Merchandise  unsold  April 
oOtli,  and  quoted  at  the  cost  'price. 

The  Merchandise  amounts  to  $2232.95. 

The  Shares  of  the  Montreal  Bank  Stock,  to         624.00. 

BALANCE  ACCOUNT. 


RESOURCES. 

26 

LIABILITIES. 

1 

Cash, 

$  835 

Bills  Payable, 

$  840 

I.- 

Merchandise. 

2232 

95 

C.  Phelan, 

245 

00 

Bills  Receivable, 

1285 

45 

A.  Hamel  &  Co., 

72 

47 

J.  Bell, 

14 

86 

J.  Beaudry, 

360 

00 

A.  Smith, 

42 

50 

Stock, 

4821 

02 

Montreal  Bank  Stock, 

624 

00 

B.  Nolan, 

26 

98 

[^nion  Bank, 

910 

72 

11.  Collins, 

46 

90 

N.  Graham, 

51 

12 

E.  Stephens, 

120 

00 

J.  S.  O'Brien, 

147 

85 

$6338 

59 

$6338 

59 

X 
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SET  II. 


DAY  BOOK,  JOURNAL,  CASH  BOOK,  BILL 

BOOK,  COMMISSION  SALES  BOOK, 

ACCOUNT  SALES. 


DAY   BOOK,  — SET    II. 

Quebec,  April  1st,  1871. 


J.  Byrne  and  F.  O'Reilly  have  this  Hay  entered 
into  copartnership,  under  the  style  and  firm  of 
Byrne  &  O'Reilly,  to  conduct  a  Produce,  Grocery, 
Domestic  Shipping  business,  and  for  buying  and 
selling  Real  Estate,  Steamboat  Stocks,  etc. :  —  the 
parties  to  invest  equal  amounts  of  net  capital,  and 
to  share  alike  in  gains  and  losses. 

J.  Byrne's  Resources  are  as  follows  : 

Cash  on  deposit  in  the  National  Bank,  $16000 

One-half  of  the  Tow-boat  Nestor,  valued  at       7800 
One-fourth  of  the  Tow-boat  Levis,     ''      "         5400 


His  Liabilities  are : 

A  Note,  favor  of  Barclay  &  Co.,  due  April 

14th,  which  the  Firm  assume, 
J.  L.  Fraser,  amt.  due  him, 

Making  his  Net  Capital  $20200. 


31 


$8750 
2o0 


29200 


9000 


00 


00 


DAY  BOOK,-  SET  II. 

Quebec,  April  Isl,  1871. 


F.  O'Reilly's  Resourced  are  : 

Cash  on  hand,  $19600 

A  Note  in  his  favor,  drawn  by  L.  Clint, 

due  May  25th,  4230.60 


His  Liabilities,  which  the  Firm  assume,  are : 


Young  &  Talbot,  amt.  due  them 
R.  Fisher  &  Son,     '•      "       '< 

Making  his  Net  Capital  $20200. 
1      


$1068 
2562.60 


Deposited  Casli  in  the  National  Bank, 


Bought  of  C.  Ross  &  Bro.,  Store  and  Fixtures,  at 
Paid  them,  Check  on  National  B'k,  $2000 

Bond  and  Mortgage  for  balance,    4000— $6000 


3 


Sold  ^  of  tlifi  Tow  })oat  Nestor  fur  ca.-=Ji  dt.po.^iied  in 
the  National  Bank, 


Bought  of  L.  R.  O'Connor  &  Co., 

J 50  bbls.  Supertine  Flour,     ^  $  5.40 

.$810 

120     "     Extra  Mess  Pork,    "     "10.00 

1  200 

720     "     Mess  Beef,                ''      12.00 

8640 

125     ''    Prime  Beef,             "        9.00 

J  1 25 

60     ''     Beef  Hams,               "      16.50 

990 

50     ''     Pearl  Ashes,            "        5.50 

275 

8  hhds.  Sugar,  8800  lbs.,   '•'         .07.^ 
Gave  in  payment, 

660 

Our  two  Notes— 1  ^40  da.,  for  $2000 

1  /5)  3  mo.,  for      4000 

Our  Check  on  the  National  Bank, 

for                                              3700 

Balance  on  %,                                  4000- 

-$1.3700 

Drew  Cash  from  National  Bank,  per  Check, 
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DAY  BOOK,— SET  II. 


Quebec,  April  5,  1871. 


Paid  cash  for  \  Repairs  of  Tow-boat  Levis, 
G      


Shipped  per  Steamboat  St.  Alban,  and  consigned  to 
McLean  &  Co.,  Montreal,  to  be  sold  on  our  % 
and  risk, 


200  bbls.  Mess  Beef, 
30     "     Prime    " 


fcv$l2 
"       9 


2400 
270 


Paid  drayage  on  same  in  cash, 

8      


•3000 
4 


Bo't  ot  E.  S.  Pierce,  a  House,  24  St.  Louis  street,  for 

Gave  in  payment, 

J  of  Tow-boat  Nestor,  for  12200 

Check  on  the  National  Bank,  for      1500 
J^ond,  secured  by  Mortgage,  payable 
ill  <)  months,  for 


.•^300—7000 


9 


Received  per  Grand  Trunk  R.  R.,  from  L.  Shaw  & 
Co.,  Toronto,  to  be  sold  on  their  %  and  risk, 
000  bush.  Wheat,  invoiced  /<i)  $1.40 
800     "      Corn,  "  "       .05 

4200  lbs.  Batter,  '•  ''       .U 

Paid  transportation  charges,  in  cash. 


10 


Purchased  by  check  on  National  Bank,  of  Lewis  & 

Wright,   of  tljis   city,    their  Bill  of  Excljange  at 

sight  on  Watson  &  Co.,  Montreal,  and  remitted 

"^the  same  this  day  to  Young  &  Talbot,  in  full  of 

their  %,  $1068 

Paid  in  cash,  \  %  Prem.  for  tlie  Bill.  2.67 


11 


Sold  H.  W.  Cooper,  on  his  note  ^  60  days, 

600  bush.  Wheat,  (.L.  S.  &  Co.'s  Consignment) 
^$1.70, 


33 


90 


00 


3004 


7000 


00 


00 


95 


00 


1070 


1020 


67 


00 


.  DAY  BOOK,— SET  II. 

Quebec,  April  12,  1871. 


Received  intelligence  that  the  Tow-boat  Levis  sunk 
yesterday  in  the  St.  Lawrence  river,  near  Green 
Island,  and  has  been  deliveredover  to  the  Under- 
writer;?. 

The  boat  being  insured  for  $21500,  we  have  receiv- 
ed in  Cash,  (which  we  have  deposited  in  (he 
National  Bank,)  from  the  Quebec  Jns.  Co.,  our 
4  of  same,  $5H75,  less  Expenses  $110,    =  $5265 

Lost  the  Bal.  of  our  Share  of  the  cost  of 

said  Boat,  ($5400  +  $90  -  $5265)         =      225 


l?> 


Rec'd  per  Steamer  Anna,  from  F.  J.  Ray,  Halifax, 
N.  S.,  to  be  sold  on  his  %  and  risk, 
400  bbls.  Codfish,  invoiced  ^  $4.50 
600     ''     Mackerel,      "         "     6. .50 
500     "     Herrings,       "         ''     5.00 

Paid  Freight  and  Insurance,  in  cash, 


15 


Bought  of  A.  Stars  &  Co.,  per  Check  on  National 
Bank. 
30  Shares  National  Bank  Stock,  /S)  $48  per  S. 


16 


Sold  B.W.  Hardy,  for  cash,  from  L.  S.    &  Co.'s 
Consignment, 

4200  lbs.  Butter,  /5)  $.16  $672 

800  bash.  Corn,  "     .80  640 


Closed  L.  Shaw  &  Co.'s  Consignment,  and  rendered 
them  an  Account  Sales  of  the  same. 

Our  charges  for  Storage  and  Adver.,     $     20.00 
Our  Commission  on  Sales,  64.13 

L.  Shaw  &  Co.'s  net  proceeds,  2152.87 


17 


Bought,  at  Auction,  ^  of  Steamboat  Sorel,  for 
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DAY  BOOK,— SET  II. 

Quebec,  April  17,  1871. 


Gave  in  payment, 

Tlie  Note  of  L.  Clint,  favor  of  F.  O'Reilly  and 
invested  by  him  on  commencing  Business, 
due  25th  proximo,  $4230.60 

Our  checkon National  B"k  for   1500.00 

Cash  for  bal.  including  disct. 
on  Note,  696.19— fi426. 79 


The  disct.  on  Note,  $4230.60  for  38  days,  is' 


Gave  our  Npte,  (cb  40  days,  to  the  Quebec  Tns.  Co., 
for  Ins.  on  our  Share  of  the  Steamboat  Sorel,  for 
16500,  fd)2%—  $130,  and  Policy  $1. 


18 


Shipped  per  Steamboat  Alfred,    and   consignp<l   to 
Price  &  Co.,  Kingston,  Ontario,  to  be  sold  on  our 
%  and  risk, 
50  bb!s.  Pearl  Ashes,  from  Store,  valued 

fQ)%l  ^  350 

4  hhds.  4400  lbs.  Sugar,     ''-  -' 

rSj  1.09  396 

600  bbls.  Mackerel,   (F.   I.   R's  Consign- 
ment) fa)  $7.50  4500 
Paid  cash  for  Ins. — Premiuin  and  Policy,  20 


The  Steamboat  St.  Alban,  on  which  we  shipped 
goods  to  McLean  &  Co.,  Montreal,  got  on  fire  at 
her  arrival  in  port,  and  our  goods,  which  vvere 
rescued  in  a  daniaged  condition,  and  upon  which 
there  was  no  insurance,  were  sold  at  auction  for 
cash. 


Shipped,  per  Steamboat  Glory,   to  W.   S.  Kelly, 
Three  Rivers,  pursuant  to  his  order,  and  for  his  %, 
50  bbls.  Superfine  Flour,     fob  %  6.12      366 
50     "     Extra  Mess  Pork,    '•     11.00     550—916 

Paid  drayage  on  same  in  cash,  4 
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26 


131 


79- 


OO 


.266 


00 


2500 


00 


920    00 


DAY  BOOK,- SI:  T  11. 


Quebec,  April  20,  1871. 


Sold  E.  G.  Henry,  for  cash, 

400  bbls.  Codfish,  (F.  I.  R's  Con.)  fU)  f5     2000 
600     <'     Herrings         ''           ''        ''     6     3000 

5000 

i 

9350 
1300 

100 
8000 

] 

1600 

00 

Closed  F.  I.  Ray'a  Consignment,  and  rendered  him 

an  Account  Sales  of  the  same. 

Our  charges  for  Storage  and  Advertising,  50.00 

Our  Commission  on  sales,                           237.60 

F.  I.  R.  net  proceeds,  remitted  in  cash,  0062.50 

00 

29, 

Sold  to  J.  L.  Fraser,   25  Shares  National  Bank 
Stock,  at  (a)  $52 
Received  payment  as  follows  : 
Canceling  for  our  indebtedness  to 

Ijim,                                             $250.00 
Interest  on  same  allowed  by  us,         1.50 
Cash  for  the  balance,                    1 048.60—1300 

00 

23 

Received  from  G.  Doyle  &  Son,   Ottawa,  to  be  sold 
on  their  %  and  ri.sic, 
1000  bush.  Wheat, 
800     '<      Oats, 
200  bbls.  Tallow, 
Paid  Freight  in  cash, 

24 

00 

Sold  our  House,  No.  24  St.  Louis  street,  toll.  Fisher 
&  Son,  for 
Offset)  as  part  payment,,  the  am't  which  we  owe 

them  on  %,                               $2562.60 
Rec'd  their  Note  at  18  months, 
secured  by  Mortgage  on  Prop- 
erty, for                                      5000.00 
And  Cash,  for  the  balance,            437.40—8000 

01 

25 



Sold  E.  F.  Andrews,  at  40  days,  on  %, 

200  bbls.  Tallowi  (G.  D.  &  Son's  Cons.)  fcb  $8, 

00 
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DAY  BOOK,— SET  II. 

Quebec,  April  26,  1871. 


Paid  our  Note,  favor  of  Barclay  &  Co.,  due  April 

14,  by  Check  on  National  Bank,  $8750.00 

Interest  due  on  same  to  date,  8.75 


27 


Paid  casli  for  our  Note  of  the  4th  inst.,  at  40  days, 

favor  of  L.  R.  O'Connor  &  Co., 
Face  of  Note, 

Cash  paid,  1993.34 

Discount  off  to  Mav  17,  6.66—2000 


29 


Received  advice  from  Price  &  Co.,  Kingston,  of  the 
sale  of  50  bbls.  Pearl  Ashes;  4400  lbs.  Sugar ; 
and  600  bbls.  Mackerel,  shipped  them  on  ihe 
18th  inst. 

Net  proceeds  remitted  in  cash, 


30 


Sold  0.  €.  Dion,  for  cash, 

1000  bush.  Wheat,  (G.  D.  &  Son's  Consignment) 
fd>$lAO 


Closed  G.  Doyle  &  Son's  Consignment,  and  rendered 
them  an  Account  Sales— 800  bush.  Oats  remain- 
ing unsold. 
Our  charges  for  Storage  and  Adver.,         $    30 
Our  Commission  on  Sates,  75 

G.  Doyle  &  Son's  net  proceeds  2795 


F.  O'Reilly  has  drawn  cash  for  private  use, 


Paid  sundry  expenses  this  month,  in  cash, 


37 


8758 


2000 


75 


QO 


5100 


1400 


00 


00 


2900 


200 


150 


00 


00 


00 


JOURNAL,— SET  II. 

Quebec,  April  1st,  1871.  Dr. 


Cr. 


Sundries        Dr.        To  J.  Byrne. 
National  Bank 
Tow-boat  Nestor  Stock 
Tow-boat  Levis  Stock 


J.  Byrne        Dr.     To  Sundries. 
'<  B.  Payable. 
"  J.L.  Fraser. 


Sundries         Dr.     To  F.  O'Keilly. 

Cash 

Bills  Reckivabi.e 


F.  O'Reilly  Dr.  To  Sundries. 

"  Young  &  Talbot. 
"  R.  FiSDKR  &  Son. 


National  Bank 


Dr. 

To  Cash. 


Real  Estate  Dr.  To  Sundries. 

'^  National  Bank. 
"  Mortgage  Pay.* 


$29200 

$16000 

00 

7800 

00 

5400 

00 

9000 

00 

8750 
250 

23830 

19600 

00 

4230 

60 

3630 

1 
60 

1068 
2562 

18000 

00 

18000 

6000 

00 

2000 
4000 

00 


00 

oo 

60 


OO 
60 


OO 


00 
00 


*  The  term  "Mortgage  Payable  "  is  but  another  name  for  Bills  Payable  :  the 
accounts  may  be  kept  separate  or  together.  There  is  a  distinction  between  a 
promissory  note  and  a  mortgage  on  real  estate ;  and  the  majority  of  business 
men  would  prefer  to  have  that  distinction  preserved  in  their  accounts. 
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2  JOURNAL,— SET  II. 

Quebec,  April  3,  1871.  Dr,  Cr. 


National  Bank                   Dr. 

To  Tow-boat  Nestor  Stock. 
4. 

j  $4200 
13700 

400 

90 

3004 

7000 

00 
00 

00 
00 
00 

00 

$4200 

6000 
3700 
4000 

400 

SO 

3000 
4 

2200 
1500 
3300 

OO 

Merchandise  Dr.  To  Sundries. 
To  Bills  Payable. 
^'  National  Bank. 
"  L.  R.  O'Connor  &  Co. 

CO 
00 
GO 

Cash                                   Dr. 

To  National  Bank. 

00 

Tow-boat  Letis  Stock       Dr. 

To  Cash. 

00 

Shipment  to  Montreal  *    Dr. 
To  Sundries. 
"  Merchandise. 
"  Cash. 
8 

00 
OO 

Real  Estate      Dr.     To  Sundries. 
To  Tow-BOAT  Nestor  Stock. 
"  National  Bank. 
'*  Mortgage  Payable. 

00 
00 
00 

♦  "  Shipment  to  Montreal  "  is  a  new  account,  opened  to  represent  a  particular 
enterprise,  and  although  it  relates  to  merchandise,  it  is  distinct  from  the  mer- 
chandise in  Store,  and  is  given  this  new  name  to  mark  that  distinction.  It  is  aa 
though  we  had  sold  our  merchandise  for  $3000,  and  immediately  invested  the 
same  in  this  adventure.  The  shipment  is  debited  with  its  cost,  and  merchandise 
and  ca£h  credited. 
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JOURNAL,— SET  II. 

Quebec,  april  9,  1871.  Dr. 


Cr, 


L,  Shaw  &  Co.'s  Cons.  *    Dr. 

To  Cash. 

10    


Sundries        Dr.  To  Sundries. 

Young  &  Talbot 

Premium 

To  National  Bank. 
"  Cash. 

11 


Bills  Receivable  Dr. 

To  L.  Shaw  &  Co.'s  Consignment. 

12     . 


Sundries  Dr. 

To  Tow-boat  Levis  Stock. 
National  Bank 
Loss  AND  Gain 

13  . : 


F.  I.  Ray's  Consignment    Dr. 

To  Cash. 
15 


National  Bank  Stock   Dr. 

To  National  Bank. 


%    95 


00 


1068 
2 


1020 


00 


5265 
225 

150 
1440 


00 


00 


*  The  account  here  opened— S.  Shaw  &  Co.'s  Consignment— is  precisely  th6 
*ame,  in  eflFect,  as  would  be  an  account  with  L.  Shaw  k  Co.,  although  it  really 
tepreeents  the  property  of  that  firm,  which  we  receive,  as  commission  merchants, 
to  sell.  Instead,  therefore,  of  debiting  the  Consignment  account  with  the  value 
of  the  property,  we  debit  it  only  with  what  it  has  cost  us. 
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4  JOURNAL,— SET  II. 

Quebec,  April  16,  1871.  Dr, 


Cr. 


Cash  Dr. 

To  L.  Shaw&Co.'sCoxs, 


L.  SHA\f  &  Co.'s  Consign.  Dr. 
To  Sundries. 

**  Storage  &  Advertising. 
"  Commission. 
"  L.  Shaw  &  Co.  * 

17     . . 


$1312 


2237 


00 


00 


Sundries         Dr.         To  Sundries. 

Steamboat  Sorel  Stock 

Discount 

To  Bills  Receivable. 

"  National  Bank. 

"  Cash. 


6400 
26 


Steamboat  Sorel  Stock    Dr. 

To  Bills  Payable. 

18    


Shipment  to  Kingston       Dr. 

To  Sundries. 
*'  Mdse. 

"  F.  I.  Ray's  Consign. 
"  Cash. 


$1312 


131  00 


5206 


00 


00 


00 
13 


2152    87 


4230 

1500 

696 


131 


60 
00 
1» 


00 


746 

4500 

20 


00 
00 
00 


*  This  entry  ia  made  for  the  purpose  of  exhibiting  on  our  books  the  oet  arat. 
nwing  to  L.  Shaw  &  Co.,  as  the  result  of  our  business  with  them  so  far  ;  and  as 
their  Consignment  account  was  used  to  show  the  facts  connected  with  the  sale  of 
their  property,  we  can  ascertain  from  this  account  how  much  they  are  entitled  to. 
aa  net  proceeds,  which  must  be  the  diflference  between  the  sides  of  that  account, 
when  its  entire  cost  and  proceeds  are  properly  shown;  in  this  case,  $21  2.87. 
The  effect  of  this  entry  will  be  to  close  the  Consignment  account,  and  carry  its 
xesults  to  the  account  of  L.  Shaw  &,  Co. 

41 


JOURNAIi,~SET  11. 

Quebec,  April  19,  1871.  Dr. 


Cr. 


Cash  Dr. 

To  Shipment  to  Montreal  (1) 


(( 


W.  S.  Kelly  (2)  Dr.   To  Sundries. 

"  Mdse. 
<'  Cash. 
20    


Cash  Dr. 

To  F  1.  Ray's  Consignment. 
u 


F.  I.  Ray's  Consignment     Dr. 

To  SONDRIES. 

'*  Storage  &  Advertising 
**  Commission. 
"  Cash.' 
22    


SONDRIES  Dr. 

To  National  Bank  Stock. 
J.  L.  Fraser 
Interest 
Cash 


$2500 

00 

$2500 

920 

00 

916 
4 

5000 

00 

5000 

9350 

00 

50 

237 

9062 

1300 

250 

00 

1 

50 

1048 

50 

00 


00 
00 


00 


00 
50 
50 


00 


(1)  Shipment  to  Montreal  is  treated  precisely  as  any  property  or  represent- 
ative account ;  having  been  debited  with  its  costs,  we  now  credit  it  with  its 
proceeds.    The  difference  will  be,  in  this  case,  our  loss. 

(2)  Here  the  goods  are  not  shipped  for  our  account,  but  for  the  account  cf 
Another  party  who  offered  them.    This  is  therefore  a  regular  sale. 
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Quebec,  April  23,  1871.  Dr,  Cr, 


G.  Doyle  &  Sox's  Consigk.    Dr. 

To  Cash. 

24     


SoKimiES      Dr.      To  Real  Estate. 
R.  Fisher  &  Son 
Mortgage  Receivable 
Cash 

25    


E.  F.  Andrews  Dr. 

To  G.  Doyle  k  Son's  Cons. 
26    


Sundries    Dr.    To  National  Bank. 

Bills  Payable  (1) 

Interest 

27    


Bills  Payable  (2)  Dr.  To  Sundries. 
"  Cash. 

"  Interest. 


$  100 

00 

$  100 

1 

8000 

2562 

60 

5000 

00 

^437 

40 

1600 

00 

1600 

8758 

8750 

00 

8 

75 

2000 

00 

1993 
6 

00 


00 


00 


3i 

66 


(1)  Notes,  like  cash,  ought  always  to  be  debited  and  credited  with  the  value 
written  upon  them.  If  they  are  really  worth  more  or  less  than  this  expressed 
value,  that  diflFerence  must  be  shown  in  some  other  account.  In  the  present  case, 
the  face  of  the  note  is  $8750  ;  but  the  worth  of  the  note,  with  the  interest  due 
upon  it,  is  $8758.75  ;  and  this  is  the  amount  we  are  obliged  to  pay,  in  order  to 
cancel  it  We  therefore  debit  Bills  Payable  with  the  face  of  the  note,  and  Inter- 
est with  the  amount  we  pay  for  Interest. 

(2)  In  this  case,  the  note  is  really  worth  Uat  than  its  expressed  value,  as  ws 
are  obliged  to  pay  for  it  only  $1993.33,  which  is  $6.67  less  than  its  face.  Wo 
here  debit  Bills  Payable  with  the  face  of  the  note,  according  to  principles  laid 

•  down,  and  credit  Cash  for  the  amount  of  ctsh  paid,  and  Interest  for  the  difference, 
that  being  the  amount  produced  by  Interest,  or  by  paying  our  note  before  it  u 
•4iae. 

43 
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Quebec,  April  29,  1871.  Dr.  Cr. 


Cash  Dr. 

To  Shipment  to  Kingston. 

30    


Cash  Dr. 

To  G.  Doyle  &  Son's  Cons. 


G. 

DoYi.E  &  Son's  Cons. 
To  Sundries. 

Dr. 

"  Storage  &  Advertising. 

'*  Commission. 

"  G.  Doyle  &  Son. 

u 

F 

O'Reilly 

<< 

Dr. 

To  Casb. 

Expense 

Dr. 

To  Cash. 

$5100 


1400 


2900 


200 


150 


00 


00 


00 


00 


00 


$5100 


1400 


30 

75 

2795 


200 


150 


00 


00 


00 
00 
00 


oa 


00 


We  have  omitted  the  Ledger  in  this  Set,  believing  the  student 
to  be  fully  capable  to  post  the  accounts  without  assistance  of  this 
kind.  We  shall  adhere  to  this  plan  hereafter,  except  in  cases 
where  some  new  principle  or  application  may  be  otherwise  more 
clearly  shown. 

The  student  will  make  his  Ledger  conform  to  the  following 
Trial  Balance,  and  close  it  in  accordance  with  the  Statement 
which  follows  % 
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TRIAL  BALANCE. 


iialaoc 

ss. 

1   Total   ji 
j  F(X>tings.  jj 

!i 

9000 

li 

ii 

3830 

60 

23098 

25 

43465 

1400 

7S00 

5490 

r0750 

250 

1020 

5250 

60 

6230 

20 

36797 
1068 

90 

1 

2562 

60 

5000 

13000 

9038 

13700 

504 

3004 
2332 

33 

05 

39 

71 

225 

225 
9500 

140 

1440 

6531 

6531 

166 

5266 

920 

920 
3000 

"000 

5000 

1600 

1600 

150 

150 

61056 

50 

191972 

41 

LEDGER  ACCOUNTS. 


Total 
Footings. 


J.  Bvriie 

F.  O'Reilly 

National  Bank 

Tow-boat  Nestor  Stock  ^ 

Tow-boat  Levis  Stock-' 

Bills  Payable     - 

J.  L.  Fraser 

Bills  Receivable 

Cash 

Young  &  Talbot 

R.  Fisher  &  Son 

Real  Estate   ^ 

Mortgage  Payable  , 

Merchandise 

L.  R.  O'Connor  &  Co.   .- 

Shipment  to  Montreal  '' 

L.  Shaw  &  Co. 's  Consign.^ 

Premium,  Disc't,  &  Int.  | 

Loss  and  Gain  ,  j 

F.  I.  Ray's  Consignment 
National  Bank  Stock 
Storage  and  Advertising' 
Commission 

L.  Shaw  &  Co. 
Steamboat  Sorel  Stock  • 
Shipment  to  Kingston  ' 
W.  S.  Kelly 

G.  Doyle  &  Son's  Cons. 
Mortgage  Receivable  , 
E.  F.  Andrews 

G.  Doyle  &  Son 
Expense 


29200 

23830 

20366 

6400 

5490 

14881 

250 

4230 

30567 

1068 

2562 

8000 

7300 

4662 

4000 

2500 

2332 

6 

9500 

1300 

100 

376 

2152 

6100 

3000 


2795 


191972 


66 


41 


Balances. 


20200 
20000 


4131 


7300 
4000 


100 

376 

2152 


2795 


61056 


50 


INVENTORY  OF  UNSOLD  PROPERTY. 


Merchandise, 

\  of  Tow-boat  Nestor  Stock, 

Real  Estate, 

\  Steamboat  Sorel  Stock, 

5  Shares  National  Bank  Stock,  fcb  $50, 
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$9325:00 

1950j00 

630000 

6531 JOO 

250100 

!_ 

$24356;U0 


STATEMENT,— SET  11. 

LOSSES  AND  GAINS. 


Tow-boat  Nestor  Stock, 


.Proceeds  from  sales  6400 
Value  of  unsold 1950 


Cost. 


Qain. 


8350 

7800 


550 


Tow-boat  Levis  Stock,. 


.Cost 6490 

Proceeds  from  Ins 5266 


Loss 


225 


Real  Estatk,. 


.Proceeds  from  sales. SOOO 

Value  of  Unsold 6300 

14300 

Cost 13000 


Mbrghaxdise,. 


Gain 1300 

.Proceeds  from  sales.4662 
Mdse  uns.(per  Inv.).9325 


Cost. 


-13987 
,13700 


287 


Shipmbnt  to  Montrbal,. 


Gain 

.Cost 300T 

Proceeds 2500 


Premium,  Disc't,  Interest, 


Loss 504 

.Cost 3ir.7T 

Proceeds 6.66 


National  Bank  Stock,. 


Loss 

.Proceeds  from  sales.! 300 
Value  of  unsold 250 


33.05 


Cost. 


Qain. 


1550 
1440 


no 


Storage  and  Advertising, 

Commission, 

Shipment  to  Kingston, , 


.Proceeds , 

.Cost 5266 

Proceeds 6100 


EXPBNsC* 


Loss 

.Cost 

Net  gain. 


166 


Losses. 


225 


00 


604 


33 


166 


150 
1645 


00 


05 


Gains. 


550 


00 


2723  63 


00 


1300  00 


287  00 


110 


100 
376 


00 


2723 


63 
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RESOURCES  AND  LIABILITIES. 


From  Inventories  of  Unsold  Property. 


Tow  BOAT  Nkstor  Stock, 

Rkal  Estate, 

Merchandise Per  Inventory. 

Natioval  Bank  Stock, 

Steamboat  Sobel  Stock, 


From  Ledger  Accounts. 


National  Bank, Ainouot  on  Deposit 

Bills  Payable Outstandinsr  Notes 

Bills  Rbckivable Amount  on  hand 

Cash, •»        "         j 

Mortgaoe  Payable, Outstanding  Notes 

L.  R.  O'Connor  &  Co.,...  We  owe  them 

L.  SaAW  &  Co., We  owe  them ~ 

W.  S.  Krlly, Owes  us 

Mortgage  Receivable,. ..Amount  on  hand i 

E.  F.  Andrews, Owes  us 

G.  Doyle  &.  Son, We  owe  thorn j 

J.  Byrne, Capital  invested  (net)  2020(>.0Uj 

His  half  of  net  gain...       822.7y  | 


Hi?  present  interest  in  ! 

the  concern 21022.79J 


F.  O'RF.iLLT, 


.Capital  invested  (net)  20200.001 

Drawn  out 200.00  | 

His  half  of*  net  ' 

gain 822.79 

622.79 


His  present  interest  in 

the  concern 20822.79 


Jies. 


LmbxL 


$1950! 

6300  j 

9325 

250 

6531 


23098 


25 


1020 
6230  20 


920 
5000 
1600 


4131 


7300 
4000 
2152 


2795 


87 


21022  79 


2082279 


6222445 


J'rom  the  foregoing  statement  the  student  will  be  enabled  to 
close  up  this  Ledger  with  certainty  and  to  produce  the  results  in 
his  Balance  account  which  are  exhibited  under  the  head  of  Re- 
sources and  Liabilities  there  shown. 
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CASH  BOOK, 

Cash  Received. 


Aprill  1 
I  5 
16 


To  F.  O'Reilly, Rec'd 

^'  National  Bank, Rec'd 

"  L.  Shaw  &  Go's  Con- 
signment, ..... .Rec'd 

'^  Ship't  to  Montreal,. Rec'd 
"  F.  i.  Ray's  Consign- 
ment,. Rec'd 

-'  Nat.  Bank  Stock, .  .Rec'd 


"  Real  Estate, Rec'd 

'*  Ship't  to  Kingston,. Rec'd 
'^  G.    Doyle  &   Sou's 

Consignment,  .  .Rec'd  for  sale  of  this  date 


of  him  as  capital, 
of  it. 

for  sale  of  this  date, 
for  sale  at  auction. 

for  sale  of  this  date, 
the  balance  of  sale 
of  this  date, 
for  bal.  of  sale, 
for  sale  of  goods. 


ro  Balance, From  old  ^ . 


119600 
400 

1312 
2500 

5000 

1048 

437 

5100 

1400 


i;36TH7 


6230 


.50 
40 


^0 
20 


BILL  BOOK, 

Bills 


No. 

When 
rec'd. 

1 
2 

1871 
April    1 
"    11 

Drawers. 


\j.  Clint, 

H.  W.  Cooper. 


In  wliose 
favor. 


F.  O'Reilly. 
Ourselves. 


For  what 
received. 


Investment. 
Merchandise. 


Where  pay. 


Our  Office. 


Bills 


No. 

When 

issued. 

Drawers. 

1871 

1 

Mar. 

18 

J.  Byrne. 

2- 

April 

4 

Ourselves. 

3 

(( 

4 

i( 

4 

11 

17 

(I 

In  whose  favor. 


Barclay  &  Co. 

L.  R.  O'Connor  &  Co. 

Quebec  Ins.  Co. 
48 


For  what 
given. 


To  Bal.  % 

Mdse. 
(I 

Insurance. 


Where 
payable. 


Quebec. 


—SET  II. 
Cash  Disbursed. 


pril 

1 
5 

By 

G 

li 

^ 

<( 

10 

11 

13 

11 

17 

a 

18 

(I 

19 

li 

20 

li 

23 

•' 

27 

.'.' 

30 

11 

30 

li 

30 

ii 

National  Bank Depoc-ited. 

Tow-boat  Levis  Stock,.  Paid  for  repairs. 
Shipm't  to  Montreal,. Paid  for  Drayage. 
L.  Shaw  &  Co.'s  Con- 
signment,  Paid  for  Freight. 

Premium, Paid  for  it. 

F.  I.  Ray's  Consign .  .Paid  Freight  &  Ins. 
Steamb't  Sorel  Stock,. Paid  for  balance  of  pui 

chase  of  her. 
Shipm't  to  Kingston,  .Paid  for  Insurance. 
W.  S.  Kelly, Paid  tor  Drayage. 

F.  I,  Ray's  Consign   .Paid  for  net  proceeds. 

G.  Doyle  &  Son's  Con- 
signment,   Paid  for  Freight. 

Bills  Payable, Paid  our  Note  No.  2. 

F.  O'Reilly, Paia  hin>  on  %. 

Expense, Paid  sundry  expen^jes. 

Balance, Amount  on  hand. 


$1 


80r.O 

4i 
! 

95! 

150! 


696 

20 

4 

9062 

100 

1993 

200 

l.'iO 

6230 


$36797 


50 

34 

20 
90 


—SET  II. 
Receivable. 


Date 

of  Note. 

Time 
to  run. 

When  due. 

Amount. 

1 

Remarks. 

IH71 
Marcii     23 
April       11 

60  days. 
60  days. 

1871 
May  II 
June  }'^- 

$4230 
1020 

60 
00 

Paid  April  17. 

1 

! 

Payable. 


Date 

1 

of  Note. 

1871 

March 

18 

April 

4 

« 

4 

a 

17 

Time  to  run. 


30  days. 

40  days. 

3  mo's. 

40  davs. 


When  due. 


1871 
April  \h 
Mav    \^ 
July     ^ 
May    II 
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Amount. 

$8750 

It 
00  i! 

2000 

00 

4000 

00 

131 

00 

Remarks. 


Paid  April  26. 
Paid  April  27 


Dr. 


COMMISSION  SALES 

L.  Shaw  &  Co.'s 


1871 
Aprii 

9 

Invoice,  Per  Grand  Trunk  R.  R., 
of  600  bu.  Wheat,  ^$1.40 
800  bu.  Corn,     ,®      .65 
4200  lbs.  Butter,  /®      .14 

" 

u 

To  Cash,  PalJ  Freight 

$     95 

00 

a 

16 

''  Storage  &  Advertising, 

20 

00 

ii 

a 

''  Commission,  2|^  on  $2832 

64 

la 

ii 

it 

"  L.  Shaw  &  Co.,  Net  proceeds 

Due  by  Equation  May  13,  1871  * 

2152 

87 

$2382 

00 

Dr.                                   F.  I.  Ray's 

*       \. 

1871 

April 

18 

ii 

<( 

u 

20 

11 

»i 

ii 

u 

— 

Invoice,  Per  Steamer  Anna, 

of  400  bbls.  Codfish,     f8)  $4.50 
600     "     Mackerel,  ^    6.50 
500     "     Herrings,  fa)    5.00 
I'o  Cash,  Paid  Freight  &  Insurance 
"  Storage  &  Advertising, 
"  Commission,  2!^%  on  $9500 
"  Cash,  Net  proceeds  remitted 


^  150 

50 

237 

9062 


$9500 


00 
00 
50 
50 


00 


Dr, 


G.  Doyle  &  Son's 


1871 

April 

23 

Invoice,  Per  Richelieu  Co.'s  Line, 

of  1000  bush.  Wheat, 
800     ''      Oats, 
200  bbls.   Tallow, 

i( 

li 

To  Cash,  Paid  Freight 

$  100 

00 

a 

30 

<'  Storage  &  Advertising 

30 

00 

({ 

(( 

"  Commission,  On  $3000  /©  2^^ 

75 

00 

ii 

ii 

"  G.  Doyle  &  Son,  Net  pro.  due  May  20, 1871 

2795 

00 

$8000 

00 

~ 

1 

♦  The  calculation  for  aTeraging  this  aceount,  to  ascertain  when  the  net  proceeds 
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BOOK,— SET  n. 

Consignment. 


1871 

April 

11 

By  Bills  Receivable,  Sold  H.  W.  Cooper  on 
his  Note  at  60  days. 

600  bu.  Wheat,  /®$1.70. 

$1020 

OO 

<( 

16 

"  Cash,  Sold  B.  W.  Hardj, 

4200  lbs.  Butter,  (cb  $.16     $672 

800  bu.  Corn,     (od    .80       640 

1312 

00* 

$2332 

00 

i 

Consignment. 


Cr. 


1871 
April 


By  Shp't  to  K.,  Assumed  and  ship'd  Price  &  Co. 

600  bbls.  Mackerel,  (cb  *7.50, 
"  Cash,  400     ''     Codhsh,     (cb    5.00    $2000 


$4500 
5000 


$9500 


00 
00 


00 


Consignment. 


Cr. 


1871 
April 


By  E.  F.  Andrews,  Sold  him,  (cb  40  dayp, 
200  bbls.  Tallow,  (cb  $8 
"  Cash,  1000  bu.    Wheat,  (cb    1.40 


$1600 
1400 


$3000 


00 
00 


00 


»re  due,  will  be  found  in  the  Commoroial  Arithmetic  from  p.  2  66  to  27». 


ACCOUNT  SALES,— SET  II. 


Account  Sales 


.; 


600  bu.  Wheat, 
800   "    Corn, 
I  4200  lbs.  Butter, 

L.  Shaw  &  Co. 


on  %  and  risk  of 


1871 
April 

11 
16 

9 
16 

u 

Sold  H.  W.  Cooper,  on  his  Note  (d)  60  days, 
600  bu.  Wheat,  (cb  $1.70            $1020.00 

Sold  B.  W.  Hardy,  for  cash, 

4200  lbs.  Butter,  ^$.16                672.00 
800  bu.  Corn,     fd)    .80                640.00 

2332 
179 

00 

Paid  Freight,  in  cash,                                95.00 
Storage  &  Advertising,                                20.00 
Coramission,  2%%  on  $2.S32,                      64.13 

13 

L.  Shaw  &  Co.'s  net  proceeds, 
Due  by  Equation,  May  13,  1871, 
E.  E.                        Byrne  &  O'Reilly, 
Quebec,  April  16,  1871.        Per  J.  Maguire. 

$2152 

87 

Sales  of  Goods  by  order  and  for  %  of  F.  I.  Ray. 


1871 
April 


Taken  to  our  account, 

600  bbls.  Mackerel,  /5)  $7.50     $4500.00 

Sold  for  Cash. 

400  bbls.  Codfish,     rd)  $5  2000.00 

500     "    Herrings,  fcb  $6  3000.00 


-Charges. 


Paid  Freight  &  Insurance,  in  cash. 
Storage  &  Advertising, 
Commission,  2^^  on  $9500, 


$150.00 

50.00 

237.50 


F.  I.  Ray's  net  proceeds  remitted 

E.  E.  Byrne  &  O'Reilly, 

Quebec,  April  20,  1871.        Per  J.  Maguire. 


9500 


437 


$9062 


00 


50 
50 
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PRACTICAL  EXERCISES,— SET    II. 

200  bbls.  Tallow, 


Sales  of  I  j^jjQ  ^^^    ^^^^^^ 


'  \  for  %  of  G.  Doyle  &  Son. 


1871 
April 


Sold  E.  F.  Andrews,  fS)  40  davs, 

200  bbls.  Tallow,  fa)  $8  '  $1600.00 

Sold  for  cash, 

1000  bu.  Wheat,  fS)  $1.40  1400.00 


.Charges. 


$100.00 
30.00 
75.00 


Paid  Freight,  in  cash. 
Storage  &  Advertising, 
Commission,  2^  %  on  $3000, 


G.  Doyle  &  Son's  net  pro.  due  May  20,  1871, 

E.  &  0.  E.  Byrne  &  O'Reilly, 

Quebec,  April  20,  1871.        Per  J.  Maguire, 


3000 


205 


$2795 


00 


00 
00 


MEMORANDUM. 

May  1,  1871,  A.  J.  Hall  andR.  S.  Griffin  have  this  day  entered 
into  copartnership,  under  the  style  and  firm  of  Hall  &  Griffin,  in 
the  prosecution  of  a  ^rorfwce,  grocery,  domestic  shipping  husinessj 
and  for  buying  and  selling  Bank  Stocks,  etc.  They  are  to  furnish 
the  Capital  as  agreed.  A.  J.  Hall  is  to  share  one-third,  and  R.  S, 
Griffin,  two-thirds  of  the  gains  or  losses.  A.  J.  Half  s  Resources  and 
Liabilities  are  taken  from  the  Balance  Account  of  his  Ledger  of 
April,  Memorandum  IV,  p.  30.  R.  S.  Griffin's  Resources  and  Lia- 
bilities are  as  follows :  Cash,  $8755.40  ;  Merchandise,  per  Inventorv, 
$3125;  Bills  Payable,  per  B.  B.,  $2238.36.-2.  Sold  L.  Parkins, 
6Si  yds.  Merino,  at  $L32;  5^  yds.  Silk  Velvet,  at  $8.50;  59|  yds. 
Black  Cloth,  at  $5.80.  Received  in  payment,  cash,  $200 ;  his  note 
at  40  days,  for  $150;  the  bailee  at  3  monthsT^^^On  the  same"c[av, 
Sold  J.  Morgan  &  Co.,  150  bbTs.  Mess  Pork,  at  $9.50  ;  100  bbls.  Lard, 
20000  lbs.,  at  6^  cts.  Rec'd  in  payment,  14  hhds.  Sugar,  15400  Ibs.J 
at  6  cts. ;  R.  S.  Griffin's  note,  their  favor,  assumed  by  the  Firm  at 
commencing  business,  due  29th  inst.,  for  $1500  ;  and  cash  for  bal.  of 
sale  and  for  discount  on  note,  $257.75.  Disc't  on  R.  S.  Griffin's  note 
for  27  days  is  $6.75. — 3.  Gave  H.  Lawlor  &  Son,  m  payment  of  A.  J. 
Hall's  note  their  favor,  due  this  day,  30  bush,  Oats,  at  80  cts. ;  and 
cash  for  the  balance,  $105.30. — On  the  same  day,  paid  in  Cash  R.  S. 
Griffin's  note,  favor  of  Talbot  &  Smith,  assumed  by  the  Firm  at  com- 
mencing business,  dated  February  1st,  at  90  days,  with  int.  from  date. 
Amt.  of  Note,  $738.36.  Theint.  for  93  days  (includ.  grace)  am'ts  to$l  1. 
44. — On  thesameday,  Bo't  of  0.  C.  Lawrence,  125  bbls.  Extra  Super- 
fine Flour,  at  $4.25;  100  bbls.  Extra  Mess  Pork,  at  $9;  200  bbls. 
Mess  Beef;   at  $11;  100  bbls,  Prime  Beef,  at  $8.50;  50  bbls.  Beei 
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FHACTICAL   EXERCISES,.-T-SET   II. 

Hanis,  at$16;  50  bbls.  Pearl  Ashes,  at  $4.30.     Gave  in  payment^ 
3  bble.  Codfish,  at  $8.60  ;  100  bushels  Potatoes,  at  48  cts. ;  14  hhds. 
Sugar,  15400  lbs.,  at  7^  cts. ;  and  cash  for  the  balance. — 4.  Shipped 
per  Steamer  Prince  Arthur,   and  consigned  to  Blanchard  &  Kelly, 
Halifax,  to  be  sold  on  our  %   and  risk,    125  bbls.  Extra  Super- 
fine Flour,  at  $4.25 ;  200  bbls.  Mess  Beef,  at  $11;  15  bbls.  Fancy 
Flour  at  $4.70.     Paid  dravage  in  cash,  $11.25.     Passed  our  note, 
at  30  days  to  the  Quebec"  Insurance  Co.,   for  $2800,   at  U  ^.— 5. 
Rec'd  of  S.  A.  Hunt,  in  payment  of  his  note  of  March  27,  amounting 
to  $14.24,  due  ©n  the  9th  inst. ;  viz.,   2  bbls.  Herrings,  at  $6 ;  and 
cash  for  the  balance.— T-  Paid  cash  for  repairs  of  Store,  $25. — On 
the  same  day.   Bought  of  J.  S.  O'Dovvd  <&  Co.    on  %,  200  bbls.  Mess 
Beef;  at  $11. 12^. — On  the  same  day,  Shipped  per  Steamer  Champlain, 
Capt.  Bellean,  and   consigned  to  R.  J.  Wilson,  St.  John,  N.  B.,  to  l:>e 
sold  on  our  %  and  risk,  50  bbls.   Pearl   Ashes,   at  $4.80  ;  200  bbls. 
Mess  Beef,  at  $11.12^.  Paid  cash  for  drayage^  etc.,  $7 ;   also  to  the 
Montreal  Insurance  Co.,-  for  Ins.  on  $2480,  at  1^  fo  and  Policy  $1. — 
8.  Rec'd  of  E.  Stephens,  in  full  of  fc,  his  note  at  30  days,  for  $100  j 
and  cash  for  the  balance,  $20. — 9.  Discounted,  at  the  Union  Bank, 
Neil  &  Koche's  note,  favor  of  J.  S.  O'Brien,  for  $240.  Disct.  for  35 
days,  $1.40;  cash  received,  $238.60.-10.  Paid  C.  Phelan  cash  in 
full  of  %. —11.   Rec'd  per  Grand  Trunk  R.  R.    from  Fisher  &  Lee, 
Toronto,  Mdse.,  previously  ordered  by  us,  viz.,  30  hhds.  Cuba  Mo- 
lasses, 3000  gals,  at  25  cts.  j  30  hhds.  Cuba  Sugar,  30750  lbs.  at  4^  cts. 
Paid  in  cash  for  freight,  drayage,  etc.,  $96.-12.  Bought  for  cash  of 
R.  Lyons  &  Co.,  their  Billj)f  ExchaQo^e  on  Hamel  &  Norris,  Toronto, 
and  remitted  the  same  this  day  To  Fisher  &  Lee,  in  payment  of  am't 
due  them,  $2133.75.     Paid  \%  premium  for  the  bill.— 14.  Bo't  of 
C.  L.  Murray,  on  our  note  at  4  mos.,  2500  bu.  Red  Wheat,  delivered 
on  board  the  Steamer  Victoria,  Capt.   Barry,  at  $1.03  per  bush.,  and 
shipped  the  same  to  N.  C.  Moreau,   Pictou,   to  be  sold  for  our  %  and 
risk.     Issued  our  note,   at  15  davs,  to  the  Quebec  Insurance  Co.,  for 
Ir.f.  on  $2608.61  at  1^  ^^  and  for  Policy  $1.— J5.  E-  Stephens'  note 
fcT  $200   is  due  and   not  paid. — 10.  Renewed    B.   Jones'    nole  for 
$198.06,  now  due.     Rec'd  bis  new  nole  at  141  days,  for  $150,  and 
cash  for  the  bal.  and  144  days'    int.   at  7  9^.-17.  Sold  to  Carroll  & 
Samson,  20  hhds.  Cuba  Molasses,  2000  gals.,    at  27  cts.;   100  bbls. 
Prime  Beet;  at  $9 ;   100  bbls.  Mess  Beef,  at  $11.50'    Rec'd  cash  in 
part,  $1295;  their  note  at  60  days,  for  balance,,  including  discount, 
$1308.74.    The  disc't  on  the  note  is  for  63  days.— 18.  Accepted  J.  S. 
O'Dowd  «fe  Co.'s  draft  on  us,  at  30  days'  sighl^avor  of  E.  L.  Tessier, 
for  $1000. — 19.  B.   Nolan   has  this  day  renewed   his  note,  favor  of 
A.  J.  Hall,  for  $50,  assumed  by  the  Firm,  by  another  note  for  the  same 
amt.  and  time,  endorsed  bv  J.  Kerwin,  and  paid  cash  for  43  days'  int. 
on  the  new  note,  36  cts.— 21.  Bo't  of  H.  Collins,  120  bbls.  Middlings, 
at  $4.20  ;  60  bbls.  Rye  Flour,  at  $3.60.     Gave  in  payment,  35  bbls. 
Mess  Pork,  at  $10  ;  our  check  on  the  Union  Bank,  for  $250  ;  bal.  on 
%. — 23.  Shipped  per  Steamer  Laval,  to  S.  Larue  &  Co.,  Gaspe,  for 
their  %,  and  pursuant  to  their  order,  150  bbls.  Mess  Beef,  at  $1 1.50. 
Paid  cash  for  drayage,  $4.75. — 24.  Sold  to  sundry  persons,  for  cash, 
3  barrels  Herrings,  at  $7.50 :  3  bbls.   Mackerel,   at  $8.40;   10  bbls. 
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Middlings,  at  $5 ;  1  piece,  32  yJs.,  Elbeuf  Cloth,  at  $7.-25.  Rec'd 
intelligence  that  the  Steamer  Victoria,  on  which  we  made  a  Shipm't 
on  the^4th  inst.,  was  wrecked  in  the  Gulf  of  St.  Lawrence  on  the 
20th  inst., — Steamer  and  Cargo,  total  loss. — 36.  Discounted  our  ac- 
ceptance of  the  18th  inst.,  at  oO  days'  sight,  E.  L.  Tessier'a  favor, 
amt'g  toSlOOO.  Discount  for  25  days  at  6^,  on  $1000,  is  $4.17. 
Bal.  paid  in  cash. — 28.  Paid  R.  S.  Griffin  cash  for  private  use,  $200. 
—On  the  same  day,  sold  as  follows :  to  C.  E.  Panet,  on  %,  342  yds. 
Red  Flannel,  at  80  cts.,  and  2\  yds.  Black  Satin,  at  $5  ;  to  N.  Blake, 
on  an  order  of  J.  B.  Davis,  39^  yds.  Woolen  Carpet,  at  60  cts. ;  8 
bbls.  Superfine  Flour,  at  $4.80.— On  the  same  day,  Sold  T.  A.  Bardy, 
4  Shares  of  the  Montreal  Bank  Stock,  at  $106.  Rec'd  in  payment, 
80  bbls.  Gray  Apples,  at  $5  ;  and  cash  for  the  bal.— 29.  The  Quebec 
Insurance  Co.  has  failed,  and  is  able  to  pay  but  10  cts.  on  the  dollar 
of  its  indebtedness.  Accordingly,  we  have  received  from  the  Assignees 
10^  on  the  am't  of  our  Ins.  on  shipm't  to  Pictou  of  14th  inst.,  per 
Steamer  Victoria,  which  was  wrecked  in  the  Gulf  of  St.  Lawrence  on 
the  26th  inst.  Amount  insured  $2608.61  at  10  ^  =  $260.86,  for 
which  we  received  our  note  .of  14th  inst.,  at  15  days,  $33.61 ;  and 
cash  for  balance.^On  the  same  day,  received  an  Account  Sales  from 
R.  J.  Wilson,  St.  John  N.  B.,  of  Peari  Ashes  and  Beef  sent  him  on 
the  7th  inst.  Net  proceeds,  $2976.15.  Rec'd  also  a  draft,  remitted 
by  them,  on  Viger  &  Roy,  at  sight  (for  part  proceeds)  which  has  been 
))aid  in  cash  $1500. — 30.  Rec'd  an  Account  Sales  from  Blanchard 
&  Kelly,  Halifax,  of  200  bbls.  Mess  Beef,  belonging  to  ship't  to  them 
of  4th  inst.  Net  proceeds,  $2380.86.— On  the  same  day,  sold  to  sun- 
dry persons  for  cash,  15  lbs.  Brown  Sugar,  at  10  cts.;  5  lbs.  Chocolate, 
at  30  cts. ;  44  lbs.  Butter,  at  18  cts. ;  5  bush.  Indian  Corn,  at  90  cts. ; 
3  bbls.  Beef  Hams,  at  $18;  2  bbls.  Extra  Superior  Flour,  at  $6.50. 
—31.  Paid  cash  for  Rent  of  Store  $75;  for  Clerk  hire  $100  3  for 
Laborers,  $38. 


INVENTORY  OF  UNSOLD  PROPERTY. 


Merchandise, 

Shipment  to  Halifax,  balance  of  Mdse., 

Shares  of  the  Montreal  Bank  Stock,     " 


The  net  losses,  Mav  31,  am't  to 
Ofwhich  A.  J.  Hall'sthirdis 
And  R.  S.  Griffin's  two-thirds, 
A.  J.  Hall's  capital  is 
R.  S.  Griffin's  capital  is 


^1477.22 

492.41 

984.81 

4328.61 

8457.23 


$3563  56 
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SET  III. 

JOURNAL  DAY  BOOK, 

INVOICE  BOOK,  SALES  BOOK,  COMMISSION 

SALES  BOOK,  ACCOUNT  SALES, 

FORMS  OF  NOTES,  DRAFTS,  LETTERS,  ETC. 


PARTNERSHIP  BUSINESS. 


Remark. — The  Sets  of  books  thus  far  shown  in  this  work,  have  all 
been  conducted  upon  the  Italian  method  of  historical  Day  Book,  with 
separate  Journal.  We  did  so  on  account  of  its  greater  simplicity,  and 
not  to  distract  the  mind  from  more  important  considerations  which  it 
was  necessary  to  inforce.  The  student  being  now  more  thoroughly 
.grounded  in  the  science,  we  shall  henceforth  give  a  little  attention  to 
<the  more  practical  forms  in  use,  and  to  a  greater  variety  of  entries 
than  heretofore.  We  wish  him  particularly  to  note  the  peculiar  form 
of  the  Journal  Day  Book  introduced  in  this  Set,  that  he  may  be  able 
to  express,  in  this  manner,  any  conceivable  transaction,  combining 
all  the  essential  points  of  the  separate  Day  Book  and  Journal.  Where 
more  severely  practical  forms — for  the  purposes  of  condensation — are 
not  in  use,  the  Journal  Day  Book  meets  with  great  favor,  as  being 
both  plain  and  practical. 

In  the  transactions  of  this  Set,  we  have  introduced  a  new  feature ; 
-v'iz.,  Mdse.  Co.  transactions.  It  will,  of  course,  be  understood  that 
by  "Merchandise  Companies"  is  meant  the  temporary  copartnerships 
existing  between  the  consignor  and  consignee,  having  reference  to  the 
sale  of  particular  consignments  of  merchandise.  The  nature  of  this 
.€pecies  of  copartnership  differs  from  that  of  a  general  copartnership 
only  in  its  duration,  and  the  manner  of  conducting  its  sales.  In  Mdse. 
"Co.  business,  one  of  the  partners — the  consignee — is  the  commission 
merchant,  and,  in  that  capacity,  receives  and  disposes  of  the  property 
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as  he  would  of  a  simple  consignment ;  the  only  difference  being  that 
he  is  interested  in  the  gains  and  losses.  The  two  methods  given  in 
tJiia  Set,  and  which  are  fully  illustrated,  differ  only  as  regards  the 
opening  and  closing  entries.  In  the  jirst  method — exemplified  by 
Miise.  Co.  account,  '^A," — the  principle  recognized  is,  that  the  Ao7c?er 
of  the  property  is  responsible  for  it.  Thus,  when  we  receive  from  C. 
Lortie  &  Bro.  an  invoice  to  be  sold  on  joint  %,  we  debit  "  Mdse.  Co. 
A  "  with  the  invoice  and  expenses,  and  credit  the  consignors  with  the 
cost  of  the  invoice,  thus  making  ourselves  responsible  for  the  property 
as  though  jt  were  all  our  own.  The  consignor's  entry,  if  recognizing 
the  same  pnnciple,  will  be  to  debit  us  for  the  entire  cost  of  the  mer- 
chandise. In  the  second  method,  the  principle  recognized  is  that  the 
oii'ner  of  the  property  is  responsible.  Thus,  when  we  receive  from 
C.  Lortie  &  Bro.,  mdse.  to  be  sold  on  joint  %,  we  debit  ''  Mdse.  Co. 
A  "  with  our  own  share  only,  and  credit  the  consignor.  The  consign- 
or's entry,  in  tliis  case,  if  made  to  correspond  with  ours,  would  be  to 
debit  us  for  our  share,  and  ''Shipment  in  Co.  to  Quebec"  lor  his 
share. 

Where  there  aro  more  than  two  parties  interested,  if  the  accounts 
are  kept  by  the^rs^  method,  the  consignee  should,  as  before,  debit 
the  Mdse.  Co.  account  with  its  entire  cost — invoice  and  expenses — and 
credit  the  consignor  with  their  (the  consignee's  and  consignor's)  joint 
share,  and  any  other  party  or  parties  with  his  or  their  share.  The 
con^rignor  would,  in  such  a  case,  debit  the  consignee  with  their  joint 
share,  and  each  of  the  other  parties  with  his  or  their  share.  The 
other  parties  would,  if  making  an  entry  to  correspond,  debit  the  con- 
signee and  credit  the  consignor  each  for  his  own  share. 

Where  there  are  more  than  two  parties  interested,  and  the  accounts 
are  kept  by  the  second  method,  the  consignee  should  debit  "  Mdse. 
Co.  "  account/or  his  own  share  and  all  the  charges,  and  credit  the 
consignor  for  his  (the  consignee's  share).  The  consignor,  on  the  other 
nand,  should  debit  each  of  the  parties  for  their  respective  shares,  and 
'*  Ship't  in  Co."  for  his  own  share.  Each  of  the  other  parties  should 
debit  ''  Shipment  in  Co.,"  and  credit  the  consignor  each  for  his  own 
share. 


JOURNAL  DAY  BOOK,— SET  HI. 

Quebec,  May  3rd,  1871. 


C.  S.  Mitchell  and  R.  A.  Hudon  have,  per  articles 
of  agreement  dated  Istinst.,  entered  into  partnership, 
under  the  firm  and  style  of  '*  Mitchell  &  Hudon," 
for  the  prosecution  of  a  Wholesale  Grocery  &  Wine 
Business,  and  General  Commission  ;  each  to  invest 
$12000,  and  share  ahke  in  gains  and  losses. 
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Quebec,  May  3rd,  1871. 


Sundries  Dr.  To  C.  S.  Mitchell  (1) 

For  EflFects  invested  : 
Deposited.  $9000 


Cash 

Bills  Receivable 


Notes  in  his  favor ;  viz.,  one 
drawn  by  P.  Racine,  due 
May  28,  1500 

Another  drawn  by  S.  Lewis, 
due  June  6,  1000 


P.  Allard 

Balance  of  % .                            600 

11 

Sundries 

Dr. 

To  R.  a.  Hudon. 

Cash 

For  effects  invested  : 

Deposited.                              $8000 

Bills  Receivable 
Merchandise 

Note  in  his  favor,  drawn  by 

D.  Aylwin,  due  June  1        1000 
As  per  Inventory,  Inv.  B.      2700 

A.  Rinfret 

Balance  of  %.                           300 
4- 

Ship't  to  Mon 

treal 

Dr.            To  Sundries. 

To  Merchandise 
"  Cash 


Shipped  per  Steamboat  Quebec, 
and  consigned  to  G.  S.  Walls, 
Montreal,  to  be  sold  for  our  % . 

Inv.  of  produce,  as  per  S.  B.  $573 

Paid  Freight  and  Drayage  2 

.       6      


S.  White  &  Co.'s  Consignment 


Dr. 


To  Cash 


Paid  Freight  and  Drayage  of  an 
Invoice  of  Flour,  as  per  I.  B., 
anat'g  to  $1018.25,  rec'd  from  S. 
White  &  Co,  to  be  sold  on  their  % . 


$12000  00 


(1)  There  is  supposed  to  be  two  columns  for  dollars  and  eents— ruled  lines  for 
(the  inner  columa  are  not  given,  la  the  present  iostaace,  for  want  of  room. 

58 


JOURNAL  DAY  BOOK,— SET  HI. 

Quebec,  May  7,  1871. 


Merchandise 


Dr. 


To  Sundries. 


Rec'd  per  Steamb.  Champlain,from 
D.  C.  Peiichy  &  Son,  Montreal, 
and  consij^ed  to  us  for  our  acct., 
an  lav.  of  Wines,  as  per  I.  B. 

To  D.  €.  Peachy  &  Sox  For  amount  of  $1549.60 

"Cash  Paid  for  Freight  &  Dray,      11.50 


National  Bank 
To  Cash 


Dr, 


Deposited. 


Sundries 

Cash 
Discount 


Dr.  To  Bills  Receivable. 

Discounted  D.  Aylwin's  note,  fav. 
R.  A.  Hudon,  due  June  1st. 


Proceeds  of  note 
Amount  of  24  ds.,  at  6  f^ 

.     10     


$996 
4 


L.  Douglas  &  Co. 


To  Mdse. 
'<  Cash 
"  Commission 


Dr. 


To  Sundries. 


Forwarded  per  Grand  Trunk  R.  R., 
pursuant  to  their  order,  an  In- 
voice of  Mdse.,  as  follows  : 

Sundry  produce,  per  S.  B.  $1 240.00 

Paid  Freight  and  Ins.  30.20 

For  Expedition  and  Ins.  2.48 

.     11     


Bills  Receiyable  Dr. 

To  S.  White  &  Co.'s  Consignment. 

For  sale  of  Flour  to  S.  Doran,  as  per  C.  S.  B. 


5d 


1561 


10 


1561 


lOCOO 


1000 


1000 


1272 


10 


00 


00 


00 


68 


1272 


624 


68 


00 


JOURNAI.  DAY  BOOK,— SET  III. 


Quebec,  May  12,  1871. 


Cash  Dr. 

To  S.  White  &  Co.'s  Consignment. 
For  sale  of  Flour,  as  per  C.  S.  B. 


S.  White  &  Co.'s  Con. 


Dr. 


To  Sundries. 


Closed  S.  White  &,  Co.'s  Consign- 
raent,    and   rendered   them    an 
Account  Sales. 
To  Storage  &  Adver.  Our  charges  $     18.50 

''  Commission  2^^  on  $1208  30.20 

<'   S.  White  &  Co.        Their  net  proceeds  1149.30 

14     

Dr.  To  Sundries. 


Merchandise 

To  P.  Allard 
*^  National  Bank 


Bo't  of  L.  McCord,  produce,  as  per 
I.  B.,  arat.  $2581  90,  and  paid 
as  follows  : 

Our  order  on  him,  for        $300.00 


Our  check,  for 


750.00 


''  Bills  Receivable  S.  Doran's  note  of  the  llth 

inst.,  for  624.00 

''       "      Payable        Gave  ournote,  at  30  d's,  for  500.00 


''  Discount 

Allowed  on  the  bal.                12.30 

'<■  Cash 

Per  balan.-e*                         395.60 

1-1 

C.  S.  Mitchell, 

Private                                  Dr. 

To  Cash. 

Drew  on  private  %. 

Ifi 

Mdse.  Co.  a. 

Dr.                To  Sundries. 

Rec'd  from  C.  Lortie  &  Bro.,  Hali- 
fax, to  be  sold  on  our  joint  acct. 
and  risk,  each  i,  Mdse.  as  per 
I.  B.,  amount  $3550. 
To  C.  Lortie  &  Bro.   Their  invoice  as  above  $35^0 


<'  Cash 


Paid  Freight 

60 


40 
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Quebec,  May  17,  1871. 


G.  S.  Walls  Dr. 

To  Shipment  to  Montreal. 

Received  an  Account  Sales  of  the 
Mdse.  sent  him  on  the  4th  inst. 


18 


S.  White  &  Co. 


Dr. 

To  Bills  Payable. 

Accepted  their  Draft,  at  8  days' 
sight,  in  favor  of  L.  Raymond, 
for  $1149.30. 

.      19     


Sundries 


Dr. 


To  Sundries. 


Ship'd  M.  Blanchet  &  Co.,  Pictou, 
to  be  sold  on  joint  acct.,  each  i, 
xMdse.asperS.  B.,  amt.  $1280.00 
Freight  on  same  2.75 

Ins.  at  i  %  on  $12£0  6.45 


$1289.20 
M.  Blanchet  &  Co.    For  their  i  above  invoice  $644.60 


Shipment  in  Co. 
To  Merchandise 
"  Cash 


644.60 


"    our  i 

As  above  1280.00 

Paid  Drayage  and  Ins.  9.20 


Mdse  Co.  B. 


21 


Dr. 


To  Sundries. 


Rec'd  of  Q.  Quinn  &  Co.,  Montreal, 
to  be  sold  on  joint  acct.  of  them- 
selves, E.  Cary  &  Son,  and  our- 
selves, each  i,  an  Invoice  of 
produce,  as  per  I.  B.,  amount'g 
to  $1160.28. 

To  G.  QuiNN  &  Co.      For  our  i  invoice  $386.76 

"  Cash  Paid  Freight  28.10 


6504a 


1149 


3a 


1289 
1289 


2a 


2a 


414  86 


414186 
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Quebec,  May  22,  1871. 


Ship't  to  T-hree  Rivers       Dr.        To  Sundries. 

Shipped  per  Brig  St.  Maurice,  and 
consigned  to  J.  N.  Carbray,Three 
Rivers,  to  be  sold  on  our  acct. 
and  risk,  iMdse.  as  per  S.  B. 


To  Merchandise 
"  Cash 


Inveice  of  produce 
Paid  expenses 

.     23     


$306.00 
4.50 


Sundries 


Bills  Receivablc 
Cash 


Dr. 


To  Mdse.  Co.  A. 


Sold  0.  Martel,  Mdae.  Co.  A.,  as 
per  C.  S.  B.,  amounting  to 
$4140. 


His  note  at  15  days,  for 
For  Balance 


$2000 
2140 


Mdse.  Co.  A. 


Dr. 


To  Sundries. 


Closed  sales  in  company  with  C. 
Lortie  &  Bro.,  and  rendered 
them  an  AcGount  Sales. 


To  Storage  &  Adter.  Our  charges 
"  Commission  2i  %  on  $4140 

"  C.  LORTIE  &  Bro.    Their  i  net  gain 
"  Loss  and  Gain        Our    "       " 

25     


$  12.00 
103.50 
217.26 
217.25 


M.  Blanchet  &  Co. 


Dr. 

To  Shipment  in  Co. 

Rec'd  an  Account  Sales  of  Mdse. 
shipped  them  on  the  19th  inst. 
Our  net  proceeds  as  above. 
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Quebec,  May  26,  1871. 


Cash 


Dr. 

To  Shipment  to  Three  Rivers. 

Kec'd  of  J.  N.  Carbray,  Three 
Rivers,  a  check  at  sight  on  the 
National  Bank,  for  $115,  as  net 
proceeds  of  the  Mdse.  shipped 
hina  on  the  22nd  inst.  per  Brig 
St.  Maurice.  The  ship  having 
sunk,  the  Mdse.,  which  was  not 
insured,  was  saved,  but  much 
damaged,  and  sold  at  auction 
for  cash. 


28 


D.  C.  Peachy  &  Son 


Dr. 

To  Mdse.  Co.  B. 

Sold  them,  at  6  mos.,  Mdse.,  as  per 
C.S.  B. 


Cash 


Dr. 

To  Bills  Receivable. 

P.  Racine  has  paid  his  note,  due 
this  day. 


Mdse  Co.  B. 


Dr. 


To  Sundries. 


Closed  Mdse.  Co.  B.,  and  rendered 
Account  Sales  of  the  same  to  Qt. 
Quinn  &  Co.,  Montreal. 


To  Storage  &  Adver.  Our  charges 
"  Commission  2^  on  $1273.50 

"  G.  QuiKN  &  Co.       Their  net  proceeds 
"  E.  Cary  &  Son  ««     *'      « 

"  Loss  AND  Gain         One  i  net  gain 
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$    3.55 

25.47 

405.46 

405.46 

18.70 


115  00 


1273 


50 


1500  00 


858 


64 


858 


64 


8 


JOURNAL  DAY  BOOK, -SET  ni. 


Quebec,  May  29,  1871. 


Interest 


Dr. 

To  Cash. 

Renewed  S.  White  &  Co.'s  draft, 
for  $1 149.30,  which  we  accepted 
on  the  18th  inst.,  by  our  note 
for  same  amount,  to  the  1st  of 
July.  We  paid  cash  for  int.  on 
our  note  $6.32. 

.     30 


Bills  Receivable 


Dr. 

To  L.  DOLGLAS  &  Co. 

Rec'd  of  L.  Douglas  &  Co.,  their 
Bill  of  Exchange  on  A.  Simms 
A  Devaux,  London,  at  60  days' 
sight,  for$1272.68,  in  full  of  acct. 


Sundries 
Cash 
Disco  CNT 

Sundries 


Dr. 


To  Bills  Receivable. 

Sold  L.  Douglas  &  Co.'s  Bill  of 

Exch.,  our  favor,  for     $1259.95 

Lost  1  %  12.73 


31 
Dr. 


To  Cash. 


Bills  Receivable       Purchase  of  N.  Caron's  draft,  on 

Molson,  ate  days' sight,  $260.00 

Discount  Paid  2.25 


D.  C.  Peachy  &  Son 


Dr. 

To  Bills  Receivable. 

For  N.  Caron's  draft,  our  favor,  sent 
them  in  payment  acct. 


Expense 


Dr. 

To  Cash. 


For  sundry  expenses. 

64 


TRIAL  BALANCE. 


Balances. 

Total 
Footings. 

. 

Total 
Footings. 

1 
Balances. 

C.  S.  Mitchell 

12000 

12000 

R.  A.  Hudon 

12000 

12000 

12719 

48 

23594 

95 

Ca.«h 

10875 

47 

3000 

7656 

QS 

Bills  Receivable 

4656 

loS 

- 

Bills  Payable 

1649 

30 

1649 

30 

3444 

6843 

Merchandise 

3399 

200 

500 

P.  Allard 

300 

300 

300 

A.  Rinfret 

675 

Shipment  to  Montreal 

650 

40 

75 

40 

1208 

8.  White  &  Co.'s  Consign't 

1208 

Storage  and  Advertising 

34 

05 

34 

05 

1533 

50 

D.  C.  Peachy  &  Son 

1549 

60 

16 

10 

9250 

10000 

National  Bank 

750 

13 

25 

30 

Discount  and  Interest 

12 

30 

1272 

68 

L.  Douglas  &  Co. 

1272 

68 

Commission 

161 

65 

161 

65 

1149 

30 

S.  White  &  Co. 

1149 

30 

30 

50 

30 
4140 

50 

C.  S.  Mitchell's  private  % 
Mdse.  Co.  A. 

4140 

C.  Lortie  &  Bro. 

3767 

25 

3767 

25 

650 

40 

650!40 

G.  S.  Walls 

1255 

20 

1255 

20 

M.  Blanchet  &  Co. 

34 

644 

60 

Shipment  in  Co. 

610 

60 

1273 

50 

Mdse.  Co.  B. 

1273 

50 

G.  Quinn  &  Co. 

792 

22 

792 

22 

195 

50 

310 

50 

Shipment  to  Three  Rivers 

115 

1 

Loss  and  Gain 

235 

95 

235 

95 

E.  Gary  &  Son 

405 

46 

405 

46 

45 

30 

45 

30 

Expense 

31137 

38 

63008 

41 

1 

63008 

H; 

31137 

33 

INVENTORY. 

The  Mdse.  remaining  unsold,  May  31,  1871,  amounts  to  $3530.25, 
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INVOICE  BOOK,— SET  III. 


Quebec,  May  3,  1871. 


Inventory  of  Merchandise  advanced  by  R.  A. 
Hudon,  as  Capital : — 
740  lbs.  Lard, 
1900    "     Ham, 
50  bbls.  Apples, 
60     ''     Extra  Superior  Flour 
46     '^     Fancy  Flour, 
50  bags,  7000  lbs.  Coffee, 
8  cai-ks  Bordeaux  Wine, 
120  bottles  Champagne  Wine, 
22  gals.  Cyprus  Wine, 


Quebec,  May  1,  1871. 


Sisned 


6 


fQ)$   .10 

$  74.00 

"   .13 

247.00 

"  3.72 

186.00 

cur  •'  5.50 

,330.00 

''     4.50 

207.00 

''   .15 

1050.00 

"  50.00 

400.00 

ne,  '^       .80 

96.00 

^'  5.00 

110.00 

R.  A.  Hi 

-DON. 

Invoice  of  Flour  sent  per  Grand  Trunk, R.  R., 
and  consigned  to  Mitchell  «fc  Hudon,  Quebec,  to  be 
sold  on  our  %  and  risk  : 
80  bbls.  Superfine  Flour,  /S)  $5.00 


70 
45 


Oatinealj 
Rve  Flour, 


6.10 
4.25 


$  400.00 
427.00 
191.25 


Ottawa,  May  4,  1871. 


$1018.25 
S.  White  &  Co. 


Invoice  of  Merchandise  shipped  per  Steamboat 

Champlain,  Capt.   Ricard,   consigned  to  Mitchell 

&  Hudon,  Quebec,  pursuant  to  their  order  and  for 

their  %,  viz. :  — 

50  bbls.,  1500  gals.  Coal  Oil,     r3)  $  .60  $900.00 

20     "        560    "    Linseed  Oil,  ''     1.00     560.00 

15     "      Herrings,  ''     5.25       78.75 


.Charges. 


Insurance  fd)  ^%  on  $1550,  $7.75 

Drayage,  3.10 


$1538.75 


10.85 


Montreal,  May  5,  1871. 


D.  C.  Peachy  &  Sox. 


^67 


$2700 


OO 


1549  60 


INVOICE  BOOK,— SET  III. 

Quebec,  May  U,  1871. 


2  ^ 


M.H. 


M.H. 


Quebec,  May  14,  1871. 
Messrs.  Mitchell  &  Hudon, 

Bo't  ofL.  McCoRD. 


15m)biish.  Red  Wheat, 
1200     ''      Oats, 
.S50     ''       Peas, 


42  tubs,  1846  lbs.  Butter,  "     .15 
Received  payment, 


16 


"     .80 
"     .15 

$1350.00 
675.00 
280.00 
276.00 

L. 

McCoRD. 

Shipped  per  Brig  Victoria,  consigned  lo  Messrs. 
Mitchell  &  Hudon,  Quebec,  to  be  sold  on  joint  %, 
each  5,  VIZ. : — 


250  boxes,  5000  lbs.  Soap, 
160     "       4000    ''     Chocolate, 
,309     "■       Sperm  Candles, 

Halifax,  May  7,  1871. 


$  .07  $  350 

.20    800 

8.00   2400 


$3550 
C.  LoRTiE  &  Bro. 


21 


Shipped  per  BngVaudreuil,  consigned  to  Messrs. 
Mitchell  &  Hudon,  Quebec,  to  be  sold  on  joint  % 
of  E.  Car}'  &  Son,  and  themselves,  each  g,  viz.: — 

36  bbls.,  1441  lbs.  Plums,  ^  $  .08      $  115.28 

90     "      Green  Apples,         '*     3.60  324.00 

175     ''      Gray         "  "    4.12  721.00 


Montreal,  May  14,  1871. 


$1160.28 
G.  QciXN  &  Co. 


68 


SALES  BOOK,— SET   HI. 

Quebec,  May  4,  1871. 


G.s.w. 


M.AH. 


Invoice  of  Merchandise  shipped  per  Steamboat 
Quebec,  Capt.  Labelle,  consigned  to  G.  S.  Walls, 
Montreal,  to  be  sold  on  our  %,  viz.  : — 


L.D. 
A  Co. 


M.&U. 


3bbl8.,  620  lbs..  Lard,      (cb%  .10 
26     <'      Apples,  "     3.50 

20  bags,  2800  lbs.,  Coffee,   <'      .15 


\  62.00 

91.00 

420.00 


$573.00 


.Charges.. 


Drayage, 


Quebec,  May  4,  1871. 


2.00 


Mitchell  &  Hudon. 


10 


Invoice  of  Merchandise  sent  per  Grand  Trunk 
R.  R.,  and  consigned  to  L.  Douglas  &  Co.,  pursu- 
ant to  their  order  of  the  4th  inst.  and  for  their  %, 
viz. : — 

9  bbls.,  1640  lbs.,  Ham,  '  ^  $  .16  $  262.40 
60  "  Extra  Superior  Flour,  "■  6.00  360.00 
22  bags,  3088  lbs..  Coffee,  "      .20      617.60 


$1240.00 


.Charges.. 


Paid  for  Dray  age,  $  5.30 

^'      ''  Insurance,  ^2%  pre- 
mium on  $1245,  24.90 
Our  Commis.  for  Ins.  and  Exped.     2.48       32.68- 


Mitchell  &  Hcdon. 


Quebec,  May  10,  1871. 


69 


$  575 


00 


$1272 


68 


SALES  BOOK,— SET  III. 

Quebec,  May  19,  1871. 


B.49. 


Invoice  of  Merchandise  ehipped  per  Steamer 
Cartier,  Capt.  Roy,  and  consignetl  to  M.  Blanchet 
&  Co.,  Pictou,  to  be  sold  on  joint  %,  each  ^. 

40  bbls.,  1200  gals.  Coal  Oil,     fa>  $  .60    $720.00 
20     *'        560     '<   Linseed  Oil,  "     1.00      660.00 


.Charsts... 


Paid  for  Drayage, 
"     <^   Insurance  ((d  \%  on  |1290 


$2.75 
6.45 


Mitchell  A  Hcdon. 


Quebec,  May  19,  i87i 
E.  E. 


$1280 


$1289 


00 


20 


20 


IsvoiCfi  of  Merchandise  per  Brig  St.  Maurice,   consigned  to  J.  N. 
Carbray,  Three  Rivers,  to  be  sold  on  our  %  and  risk. 


J.N.C. 


40  sacks,  160  bu.  Red  Wheat,  fcb  $.90      $144.00 
90      »*      360    "     Oat*,  ''     .45         162.00 


.Charges.. 


Paid  for  Drayage,  etc, 
Qnebec,  May  22,  1871. 

Hi).    EJ. 


Mitchell  &  Hcdon. 


$  306 


$  310 
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By  Bills  Receivable,  Sold  0.  Mar- 
tel,  viz.  : 

250  boxes,  5000  lbs..  Soap, 
at  $.08^                      $  425.00 

160   boxes,    4000  lbs., 
Chocolate,  at  $.22         880.00 

300  boxes.  Sperm  Can- 
dles, at  $9.45                2835.00 

$4140.00 
Rec'd  his  note,  at  10  days,  for 
''  Cash,  for  the  Balance 

CO                                                                ^ 

00  ^ 

o  o  o  o  »o  '-O 

O  O  O  O  C<I  (M 

o 
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o 

0  C.  Lortie  &  Bro.,  Rec'd  from  C. 
L.  &  Bro.,  Halifax,  to  be  sold 
on  our  joint  %  and  risk,  each 
^,  as  per  S.  B.,  amountino;  to 

'  Cash,  Paid  Freight. 

'  Storage  &  Adveb.,  Our  charges. 

'  Commission,  2.^  %  on  $4140. 

•  C.  Lortie  &  Bro.,  Their  k  net  2:ain. 

CI 

-< 

< 

n 
/I 

5 

Account  Sales  rendered  May  23. 
C.  Lortie  &  B^-o.'s  net  proceeds, 
$3767.25.     Due  May  29,  1871. 

E.  E. 

t-i 

«0                       V.     CO  ^     ^     V. 

-H                                     ^       c^    V.       V-       V, 

?:i  ^          
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IS 
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CO 
CSI 

CO 
CM 

By  D.  C.  Peachy  &  Son,  Sold  them, 

at  6  months, 
36  bbls.,  1440  lbs.  Plums, 

at  $.10,                            $144.00 
90  bbls.  Green  Apples,  at 

$3.80,                                342.00 
175  bbls.  Gray  Apples,  at 

$'^.50,                                787.50 

00 
CM 

1871 
May 

«0  O  »C  t—         <X>         CO  o 

r-  _  ,o  rt         ^        -t  1^ 

si 

CO                                   -j<           ^ 

1- 

CM 

To  G.  Qcinn  &  Co.,  Rec'd  from    G. 

Q.  &  Co.,  Montreal,  to  be  sold 

on  joint  %   of  themselves,  E. 

Cary  &    Son,   and  ourselves, 

each  ^,  as  per  S.  B.,  amount, 

$1160.28, 

Our  ^  above  invoice, 
''  Cash,  Paid  Freight, 
^'  Storage  &  Adver.,  Our  charges. 
''  Commission,  2  96  on  $1273.50 
''  G.  QuiNN  &  Co.,    Their  ^  invoice 

$386.76,  and  net  gain,  $18.70. 
''  E.  Cary  &  Son,   Their  ^  invoice 

$386.76,  and  net  gain,  $18.70. 
''  Loss  &  Gain,  Our  ^  net  gain. 

Account  Sales  rendered  May  28. 
G.  Quinn  &  Co.'s  net  proc,  $405.46 
E.  Cary  &  Son's     '•       '^        405.4^ 

00 

to 

d 

Q 
Q 

?^                          ::  S::  ::::;:             1 

Bi 

:::::::: 
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Account  Sales 


"\ 


80  bblfi.  Superfine  Flour 
45     "    Rye  *' 

70     *'    Oatmeal  [ 

S.  White  &  Co. 


for  account  of 


1871 
May 

11 
12 

C 
12 

<< 

Sold  S.  Doran,  on  his  note  at  40  days 
80  bbls.  Superfine  Flour,  /@  $6.00 
20     ''     Oatmeal,               ''    7.20 

Sold  C.  Lee,  for  cash, 

60  bbls.  Oatmeal,     to)  $7.00 
45     "     Hye  Flour,   ''     5.20 

$480.00 
144.00 

624 
684 

00 

(( 

$350.00 
2.34.00 

00 

1208 
68 

00 

it 

it 
it 

Paid  Freight  and  Drayage,  in  cash, 
Storage  and  Adverliying," 
Commission,  2^%  on  $1208, 

S.  White  &  Co.'s  net  proceeds,  due  Jl 

E.  E.                      MiTOHKi.T-  &  Hn 
Quebec,  May  12,  1871.            Per  J. 

$10.00 
18.50 
30.20 

70 

me  4, 1871 

POK. 

Madison. 

$1149 

30 

Account  Sales  of  Merchandise,  on  joint  %  of  C.  Lortie  & 
]       \j.  Bro.,  and  ourselves,  each  J. 


1871 
May 


23 


« 

16 

it 

23 

« 

(( 

tl 

(( 

Sold  0.  Martel, 

250  boxes,  5000 lbs.  Soap,          ^  $  .08^  $425 
160      ''     4000  "    Chocolate,  "       .22       880 
300      "     Sperm  Candles,          "     9.45     28.35 
Cash,  $2140— Note  at  15  days,  $2000 
Charges.  


Paid  cash  for  Freight, 
Storage  and  Advertising, 
Commission,  2^%  on  $4140, 
Our  ^  net  gain  on  Sales, 


$  40.00 

12.00 

103.50 

217.25 


C.  Lortie  &  Bro.'s  net  proceeds, 

INVOICE, 
250  boxes,  5000  lbs.  Soap,  f(t  $.07  $350.00 

160  '*  4000  ''  Chocolate,  ''  .20  800.00 
300  *'  Sperm  Candles.  ''  8.00  2400.00 
i  net  gain,  '  217.25 


Net  proceeds  as  al)Ove,  $3767.25 

E.  E.         Due  by  Equation,  June  Ist. 

Mtf  CHELL  &  HUDON, 

Quebec,  May  23,  1871.  Per  J.  Madison. 

_ 


4140 


372 


75 


$3767 


00 


26 


ACCOUNT   SALES. 

Sales  of  Merchandise  on  joint  account  of  G.  Quinn  &  Co., 
E.  Gary  &  Son,  and  ourselves,  each  ^. 


1871 
May 


n 

21 

(( 

28 

ii 

<< 

li 

(( 

ii 

(( 

28 


Sold  D.  C.  Peachy  &  Son,  at  6  months, 

36  bbls.,  1440  lbs.  Plums,  (8)  $  .10  $144.00 

DO     "      Green  Apples,        *'     3.80     342.00 

175     <'      Grav         ''  ''    4.50     787.50 


Charges. 


B  28.10 
3.55 

25.47 
405.46 

18.70 


Paid  Freight  and  Drayage, 
Storage  and  Advertising, 
Commission,  2  %  on  $1273.50, 
E.  Gary  &  Son's  net  proceeds, 
Our  3  net  gain, 

G.  Quinn  &  Co.'s  net  proceeds, 

INVOICE, 

36  bbls.,  1441  lbs.,       /©  $.08  $115.28 
90     ''    Green  Apples,  ''  3.60     324.00 
175     "    Gray         "       "  4.12     721.00  1160.28 


Your  and  our  |  invoice,  773.52 

Your  I  net  gain,  18.70 

Net  proceeds  as  above,        $792.22 

E.  E.        Due  by  Equation,  Dec.  5, 

Quebec,  May  28,  1871.       Mitchell  &  Hudon. 


1273 


481 


$  792 
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RECEIPTS,  NOTES,  DRAFTS,   &c. 

RECEIPTS. 

(From  transaction  of  Jan.  31,  p.  8.) 

Quebec,  January  31,  1871. 

Received  of  Mr.  A.  J.  Hall,  Thirty  Dollars,  in  full  for  one  month'* 
rent  of  store,  up  to  date. 

E.  R.  Trudel. 


(From  transa-Jtion  of  Feb.  18,  p.  9.) 

1250.  ^  Quebec,  February  18,  1871. 

Received  of  Mr.  A.  J  Hall,   his  note  at  sixty  days,  dated 
;iis  day,  for  Two  hundred  &  fifty  Dollars. 

C.    PH£LA». 


NOTES. 

(From  transaction  of  iMay  3,  p.  58.) 

$1500.  ^  Quebec,  April  25,  1871. 

Thirty  days  after  date,  T  promise  to  pay  to  A.  J.  Hall, 
or  order,  Fifteen  hundred  Dollars  j  value  received. 

Dne  May  28,  1&71.  p.    Racine. 


(From  transaction  of  Feb.  18,  p.  9.) 

£62  10  0  Quebec,  February  18,  I87I. 

Sixty  days  from  date,  I  promise  to  pay  to  the  order  of 
C.  Phelan,  at  my  office,  Sixty-two  pounds  ten  shillings,  old  Ca- 
nadian Currency ;  value  received. 

Due  April  22, 1871.  A,  J.  Hall. 


DRAFTS. 

(From  transaction  of  May  18,  p.  61.) 

$1149.^  ,  Ottawa,  May  15,  1871. 

At  eight  days  sight,  pay  to  the  order  of  J.  Raymond,. 
Eleven  hundred  forty-nine  ^^  Dollars,  value  received,  and  charge 
the  same  to  account  of 

S.  Whitk  &  Co. 
To  Mitchell  ^  Hudon,  Quebec. 
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NoTB. — ^For  the  acceptation,  Mitchell  &  Hudon  have  written  across  the 
•followmg  words  :  "  Accepted  May  18, 1871,"  under  which  they  have  signed. 


(ifrom  transaction  of  May  26,  p.  63.) 

$115.  Three  Rivers,  May  26,  1871. 

At  sight,  without  grace,  pay  to  the  order  of  Mitchell  & 
Hudon,  One  hundred  and  fifteeu  Dollars,  value  received,  and  charge 
to  account  of 

To  F.  T.  Perron,  Cashier,  J.  N.  Carbbay. 

National  Bank,  Quebec. 


BILL  OP  EXCHANGE. 


£36  6  6  Quebec,  June  2,  181U 

Fifteen  days  after  sight  of  this  our  first  of  exchange 
(second  and  third  of  same  tenor  and  date,  unpaid),  pay  to  the  order 
of  Mr.  D.  Saucier,  Thirty-six  pounds  Five  shillings  Six  pence,  value 
received,  and  charge  to  account  of 

Your  obedient  servant, 

7b  Simms  ^  Devaux,  Bankers,  C.  S.  Mitchell. 

Wellington  street, 

London. 


LETTER  BOOK,— SET  HI. 

Remarks. — This  book  is  used  for  taking  copies  of  all  business  let- 
ters of  importance,  written  to  or  received  from  others.  But  letters 
received  are  usually  filed  away. 

We  give  herewith  letters  in  connection  with  the  transactions  of  Set 
in.  But  we  do  not  submit  them  as  absolute  models  in  their  way. 
It  would  be  as  difficult  to  afford  a  model  of  a  business  letter,  that  is, 
one  which  it  would  be  proper  for  every  one  to  copy,  as  it  would  for  an 
artist  to  produce  a  cast  of  features  that  everybody  would  consider 
perfect. 

To  be  able  to  write  a  good  business  letter  is  no  small  accomplish- 
ment, nor  can  it  be  acquired  by  studying  models,  although  much  aid 
may  be  secured  in  this  way,  pertaining  to  form,  arrangement,  ^nd 
even  style,  if  undertaken  with  no  undue  surrender  of  individuality; 
for  a  good  business  itlier  kIiouM  l)e  neither  more  nor  less  than  the 
transcript  of  a  man's  ihoughis,  or  what  he  would  say  were  he  to  speak 
with  care  and  deliberation.  As  no  two  men  ever  think  or  talk  exactly 
alike,  so  no  two  men  could  be  expected  to  write  alike. 
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Tliere  are,  in  business  letters,  certain  qualifications  which  are 
equally  essential  to  all,  and  with  reference  to  which,  general  instruc- 
•tions  may  be  given.  We  will  enumerate  a  few  of  these  points  ; — Ist 
Like  all  other  documents  in  manuscript,  a  business  letter  should  be^ 
chirofrraphically,  well  loritten,  so  as  to  commend  itself  at  once  to  the 
reader.  Neatness  and  legibility  are  the  chief  requisites  in  a  hand- 
writing. 2nd  The  grammatical  construction  should  be  faultless  5  and, 
above  all,  no  document  should  be  disfigured  with  misspelled  words. 
Hrd  The  subject  matter  should  be  immediately  apparent,  stated  with- 
CKit  circumlocution,  and  in  terms  not  to  be  misconstrued.  A  business 
document  should  be  written  in  brief  terms,  and  yet  explicitly. 

There  is  no  ijualification  which  will  more  surely  commend  youiig 
men  to  the  favor  of  an  employer  than  proficiency  in  Business  Corres- 
pondence. 


(Circular.) 

G.  S.  Walls,  Esq.,  Quebec,  May  1,  1871. 

Montreal. 
Sir:— 

We,  the  subscribers,  respectfully  announce  to  you  that  we 
have  formed  a  copartnership  under  the  firm  of  Mitchell  &  HuDOir, 
for  the  prosecution  of  a  wholesale  Grocery,  Wine  Business,  and 
General  Commission.  We  take  the  liberty  of  assuring  you  that  all 
business  intrusted  to  our  care,  shall  receive  from  us,  personally,  prompt 
and  faithful  attention ;  in  a  word,  that  we  will  correspond  to  the  con- 
fidence placed  in  us. 

Very  respectfully, 

Your  obedient  servants, 

Mitchell  k  Hltoov. 


Messrs.  Mitchell  ^  Hudon,  Montreal,  May  2,  1871. 

Quebec. 

Gentlemen: — In  reply  to  your  circular  of  the  Ist  inst.,  I  beg 
leave  to  solicit  the  favor  of  your  patronage  for  a  general  commission 
business,  and  pledge  myself  for  the  strict  observance  of  your  commands, 
and  faithful  performance  of  my  duty. 

Respectfully  yours, 

G.  S.  Walls. 
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G.  S.  Walls.  Esq.,  Quebec,  May  4,  1871. 

Montreal. 

Sir: — Enclosed  we  remit  to  you  Bill  of  Lading  and  Invoice  of 
Merchandise,  amounting  to  $575,  which  we  consign  to  you  per 
Steamboat  Quebec,  to  be  sold  for  our  %•  You  will  do  us  the  tavor 
to  use  all  possible  despatch  in  making  sales  and  rendering  account. 

Yours, 

Mitchell  &  Hudon. 


Messrs.  S.  White  <^  Co.,  Quebec,  May  6,  1871. 

Ottawa. 

Gentlemen: — We  have  the  honor  of  informing  you  of  the 
arrival,  in  good  order,  of  your  Consignment  of  Flour,  pursuant  to  our 
order,  and  of  which,  your  favor  of  .4th  inst,  gave  us  advice. 

We  find  it  conformable  to  the  Invoice,  amounting  to  $1018.25, 
which  we  have  placed  to  the  credit  of  your  %. 

We  beg  leave  to  assure  you  that  we  will  pay  all  possible 
attention  to  your  orders.  Offering  you  our  sincerest  thanks,  we 
remain, 

Your  obedient  servants, 

Mitchell  &  Hudon. 


Messrs.  D.  C.  Peachy  ^  Son,  Quebec,  May  7,  1871. 

Montreal. 

Gents  : — We  are  in  receipt  of  the  goods  you  consigned  to  us, 
pursuant  to  our  order  of  .3rd  inst.,  and  of  which  you  gare  advice  by 
your  favor  of  5th  inst.  Save  a  few  barrelsof  Herrings  whose  quality 
appears  to  us  inferior,  the  rest  is  satisfactory. 

Your  account  is  credited  for  the  amount  of  Invoice,  $1549'60. 

Very  respectfully  yours, 

Mitchell  &  Hudon. 


Messrs.  L.  Douglas  ^Go.,  Quebec,  May  10,  1871. 

Toronto. 

Gents  : — Enclosed,  please  find  Invoice  of  Merchandise  amount- 
ing to  $1272.68,  which  we  forward  to  you  per  Grand  Trunk  R.  R., 
pursuant  to  your  order  of  4th  inst. 

Be  so  kind  as  to  credit  us  for  the  same. 

Truly  yours, 

Mitchell  &  Hudon. 
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Messrs.  S.  White  6^  Ca,,  Quebec,  May  12,  1871. 

Ottawa. 

Gekts: — We  send  you,  enoJosed,  Account  Sales  of  Merehan- 
dise  forwarded  to  us  on  4tli  inst.  The  net  proceeds,  due  on  June  4, 
is  $1149.39. 

Hoping  to  be  favored  with  new  orders,  and  bebg  grateful  for 
those  already  received,  we  remain,  gentlemen. 

Respectfully  yours, 

Mitchell  &  Hudox. 


Messrs.  Mitchell  ^  Hudon,  Halifax,  May  7,  1871. 

Quebec. 
Gbntle»en  : — In  accordance  with  the  agreemeot  made  between 
irs  on  the  3rd  inst.,  we  ship  you   to  day,   per  Brig  Victoria,  sundry 
Merchandise  amounting,  as  per  enclosed  Invoice,  to  $3550,  to  be  sold 
on  joint  account. 

As  these  goods  are  said  to  be  in  great  demand  in  your  city, 
perhaps  you  might  find  it  to  our  advantage  t®  dispose  of  them  at  first 
opportunity.  However,  knowing  your  abilities  m  busmess,  we  leave 
the  whoie  to  your  soxmd  judgment. 

Very  respectfiilly, 

C.  LoRTiE  &  Bro. 


Messrs.  Mitchell  ^  Hudon,  Moktreal,  May  15,  1871. 

Quebec. 
Gents  : — Please  find  enclosed,  Account  Sales  of  the  Merchan- 
dise you  shipped  me  on  the  4th  inst.     Your  net  proceeds,   including 
Invoice  and  Gains  tn  Sales,  is  $650,  which  I  have  entered  to  your 
credit. 

YoHr  obedient  servant, 

G.  S.  Walls. 


Messrs.  M.  Blanchet  <^  Co.,  Quebec,  May  19,  1871. 

Pictou. 

Gents: — Herein  enclosed,  you  will  find  Invoice  of  Merchandise 
which  we  ship  you  per  Steamer  Cartier,  to  be  sold  on  joint  %.  We 
have  debited  you  for  half  of  the  Invoice,  $644.60. 

Hoping  that  you  may  have  fair  opportunities  to  sell  advanta- 
geously, we  remain,  Gentlemen, 

Your  h»mble  servants, 

Mitchell  &  Hudon. 
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Messrs.  MitcheH  ^  Hudon,  Montreal,  May  14,  18tl, 

Quebec. 

Gbnts  : — We  accept  with  pleasure  your  proposition  to  j»ia  in 
•a  Company  Speculation.  We,  accordingly,  ship  you,  per  Schooner 
Vaudreuil,  which  is  to  sail  to  morrow,  Merchandise,  as  per  enclosed 
Invoice,  to  be  sold  in  joint  account  with  yourselves,  E.  Gary  &  Son, 
and  ourselves,  each  one  third. 


We  have  debited  you  for  3  of  Invoice. 

Wishing  you  cesiplete  success  in  the  gales  of  them,  we  beg  to 
•ubs€ril)e  ourselves, 

Very  truly  your«, 

G.  Quiss  &  Co. 


J.  N.  Carbray,  Esq.,  Qu«bec,  May  22.  1871. 

Uiree  Riwrs, 

Sir  : — Yonrs  of  the  16th  inat.  is  at  hand.  Yom*  propositions 
are  gratefully  accepted.  In  accordaHce  ttierewith,  we  ship  you  per 
Schooner  St.  Maurice,  40  bags  Red  Wheat,  and  90  bags  Oats,  as  per 
•DcloHed  Invoice,  amounting  to  $310.50,  which  we  consign  to  you 
to  be  sold  on  our  %  and  rink. 

Hoping  you  will  stvidy  our  best  interestp,  we  remain,  sir, 

Yours  respectfully, 

Mitchell  &  HrooN. 


Messrs.  C.  Lortie  d?-  Bro.,  Quebec,  May  23,  1871. 

Halifax. 

Gentlemen: — We  send  you  enclosed,  Acconnt  Sales  of  the 
Merchandise  forwardai  on  7th  inet.  We  have  been  quite  successful 
in  the  sales  of  them,  and  we  are  of  opinion,  from  actual  appearances, 
that  the  good  market  shall  continue  for  sometime.  If  you  think 
advisable  to  risk  a  new  consignment,  we  shall  be  happy  to  join  you 
m  it,  or  to  sell  for  you  on  CommissioQ. 

Very  respectfuDy, 

Mitchell  k  Hudon. 


JthsBrs.  MitcheU  6(  Hudon^  Piotov,  May  23,  1871. 

Quebec. 

Gk»t9: — Enclosed,  pleaee  find  Account  Salea  of  the  Mer- 
ckaodise  you  shipped  oe  on  the  i9th  iust.    Yobt  nek  proceed*  is 
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$610.60.  The  eeasoa  seems  favorable  for  the  sale  of  1*ie  like  goods. 
We  »hall  be  happj  to  join  you  agaia  for  any  reasonable  amount, 
PJease  advise  us  thereupon,  and  believe  us, 

Truly  yours, 

M.  Blanchet  <k  Co. 


Messrs.  Mitchell  4-  Hudon,  Three  Rivers,  May  24,  1871. 

Quebec. 

GENji;3,:  —  You  eljali  have  heard  through  the  new.'!pai>ers 
bff»:jre  the  receipt  of  this  letter,  oi  the  «trat)ding  of  tke  Schooner  Sr. 
Maurice,  near  Three  Rivers,  on  the  23rd  inst.  the  cargo  was  saveil, 
but  your  Consignn»ent  ©n  me  being  rafclisr  damaged,  I  thought 
prudent  to  dispose  of  it  at  auction  without  delay.  Enclose<i  you  will 
find  Accoiwt  Sales,  and  Check  on  National  Bank  for  $115,  as  net 
proc^etl?. 

Waiting  for  a  new  Consignment  which  may  prove  more- 
iKVK'C^fifuij  I  ijave  the  honor,  Gentlemen,  to  be, 

Yonrs  respectfully 

J.  N.  Carbray. 


J.  N.  Carhray,  Esq.,  Quebec,  May  26,  187 U 

77ire«  Bivers. 

Sir  : — Your  favor  of  the  24lh  inst.  was  received,  and  the 
«nclofie<l  Check  was  lionored  by  the  National  Bank. 

We  approve  of  your  proceedings  concerning  this  gale,  and 
beg  of  you  to  accept  our  sincere  ^anks. 

Beh'ere  us  ever  di^posetl  to  honor  you  with  our  confidence, 

Truly  yours, 

MiTCHBIJL  &  HCDOK. 


Mims.  G.  Qamn  ^  Co.,  Quebec,  May  28,  1871. 

Montreal. 

Gents  : — We  send  you  enclosed,   Account  Sales  of  your  In- 
voice of  Fruits  of  21st  inst. 

Hoping  you  will   fip.d  the  result  satisfactory,   we  beg  to  sub- 
scribe ourselvcp,  Gentlemen, 

Very  truly  yours, 

MlT€H£T.T.   &>   He  DON. 
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Meesrs.  L.  Douglas  ^  Co.,  Qdebec,  May  30,  1871. 

Ihronto. 

Gents: — We  are  in  receipt  of  your  favor  of  tbe  27th  inst., 
containino;  a  draft  at  sixty  days  on  A.  Siinms  &  Devaux,  London,  for 
^1272.68,  which  is  placed  to  your  credit. 

Please  accept,  Gentlemen,  the  sincere  thanks  of 

Your  obedient  servants, 

Mitchell  &  Hcdox. 


Messrs.  D.  C.  Peachy  Sf  Son,  Qltebec,  May  31,  1871. 

Montreal. 

Gents  :— Enclosed,  you  will  find  a  Draft  at  eight  days'  eight  ou 
JN.  Caron  for  $260,  for  which  you  will  please  to  credit  us.' 
We  have  the  honor,  Gentlemen,  to  remain. 

Yours  gratefully, 

Mitchell  &  Hudon.. 

MEiMORANDUxM  I. 

June  1,  We,  Mitchell  &  Hudon,  continue  our  business  with  the 
Resources  and  Liabilities  taken  from  our  Balance  Sheet  p.  66. — 2. 
Received  advice  from  Douglas  &  Co.,  Toronto,  that  they  have  pur- 
chased, as  per  agreement,  90  bbls.  Extra  Flour,  to  be  sold  on  our 
joint  %,  each  5,  and  that  they  have  debited  us  for  3  the  cost  price 
which,  as  per  bill,  awounts  to  $585. — S.  Shipped  per  Brig  St.  Hu- 
bert, and  consigned  to  S.  McManus,  St.  Johns,  Newfoundland,  to  be 
sold  on  our  %  and  risk,  produce,  (S.  B.)  amtg.  to  $1864.  Passed  our 
note  No.  3,  at  6  mos.,  to  the  North  Insurance  Co.,  for  ins.  on  $2040, 
at  1^  %,  and  paid  m  cash  lor  Policy,  $1.25. — Rec'd  per  Grand  Trunk 
R.  R.,  ^o«n  L.  Dion,  Montreal,  Bordeaux  Wines  (I.  B.)  amounting  to 
$120;  and  accepted  his  ckaft  on  us,  favor  Jones  &  Co.,  at  20  days' 
sight,  for  the  auit.  of  invoice.— 4.  Gave  Merchandise  (S.  B.)  in  pay- 
ment of  an  order  from  P.  Allard,  for  $369.20. — Exchanged  our  note 
No.  5  with  E.  Cary  &  Son's,  for  our  mutual  accommodation,  each 
drawn  at  30  days,  for  $320  ;  discounted  theirs  at  the  National  Bank, 
and  rec'd  in  cash,  $318.24.  Discount  was  taken  for  33  days,  at  6  %. 
—5.  Bo't  on  joint  acct.  with  G.  S.  Walls,  each  ^,  5000  lbs.  Chocolate, 
at  25  cts.  We  are  to  receive  5  %  commission  on  the  sale.  Paid  in 
cash  for  our  half,  $625. — 6.  Rec'd  of  S.  Lewis,  in  payment  of  his 
note  No.  1  for  $1000,  due  this  day,  Merchandise  (L  B.)amtg.  to  $500, 
and  cash  fo"^  the  bal. — 7-  Rec'd  per  Brig  Columbia,  Capt.  Russe.l, 
Ik'om  C.  A.  Molson,  Limerick,  pursuant  to  our  order  and  for  our  %, 
Mdse.  (L  B.)  due  in  Limerick  on  Aug.  1st  next,  amounting  to  $4800. 
Gave  our  bonds  to  the  Custom-house  for  duties,  at  3  and  6  mos.,  for 
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$1440  ;  paid  Freight  in  cash,  $74.  Rec'd  at  the  same  time  by  the 
€ame  Brig  CoUimbia  from  C.  A.  Molson,  50  casks  Sicily  Wine  (I.  B.), 
amt.  $4400,  to  be  sold  on  his  %  and  risk.  Gave  our  bonds  to  the 
Custom-house  f.)r  duties  at  8  months,  for  $1606.40;  paid  Freight  ia 
oash,  $97.70. — 9.  Sold  E.  Dunn,  on  his  note  at  2  mos.,  endorsed  by 

F.  Laroche,  5  casks  Sicilv  Wine,  of  C.  A.  Molson's  Consignment 
(C.  S.  B.),  amtg.  to  $760.— 10.  0.  Martel's  note.  No.  2,  for  $2000, 
is  due  and  not  paid. — Shipped  per  Brig  Victoria,  consigned  to  C.  Lor- 
tie  &  Bro.^  Halifax,  Merchandise  to  be  sold  on  %  of  C.  A.  Molson's 
Consignment  (C.  S.  B.),  anttg.  to  $2481.  Paid  cash  for  Freight,  etc., 
$21.75. — Shipped  at  the  same  time  by  the  same  Brig,  and  consigned 
to  C.  Lortie  &  Bro.  to  be  sold  on  our  •%,  Merchandise  from  our  Store 
(S.  B.)  amtg.  to  $258.75,  and  an  Invoice  of  Oats  (C.  S.  B.).  bo't  of 

G.  Morin,  at  2  months,  amtg.  to  $180.  Paid  casb  for  Freight,  etc. 
$17.65. — 11.  Paid  cash  to'the  Quebec  Insurance  Co.,  for  ins.  on 
$9600  of  our  stock,  at  1^%,  policy  included,  $144. — Gave  in  payment 
ofC.  A.  Molson's  draft  on  us,  at  sight,  for  $.3200,  favor  of  Jos.  S. 
Auberi;  viz..  Merchandise  (S.  B.)  for  $600  ;  5  casks  wine  of  C.  A. 
M's  Consignment  (C.  S.  B.),  amt.  $720  ;  and  casli  for  tlie  bal.~13. 
O.  Martel  lias  paid  in  cash,  his  note  No.  2,  in  our  favor,  which  was 
jjrotested,  $2000. — Kec'd  cash  for  C.  Lortie  &  Bro.,  in  payment  of 
their  draft  on  Lepage  &  Garneau,  fur  $1600.  Our  commission  at  \% 
is  $8.  Net  proceeds  in  cash,  $1592.— i:j.  Bo't  of  J.  B.  Walls,  for 
%  of  N.  S.  Kobertson,  and  pursuant  to  liis  order,  shipped  per  Steamei 
Prussia,  consigned  to  R.  Murray,  Portland,  Mdse.  (C.  S.  B.),  amtg. 
to  $5000  fur  which  we  have  given  our  acceptance,  at  40  days,  due 
July  26,  for  $5000.  Expenses  for  loading,  etc.,  amt.  to  $156.  Our 
commission  is  $77.83. — 11.  Bo't  at  auction,  on  joint  account  with  P. 
Brady,  each  ^,  Mdse.  (I.  B.),  amtg.  to  $9700.  Our  \  purchase  is 
$4850,  for  which  we  gave  our  acceptance  at  80  days,  favor  of  King  & 
Co. — 16.  Paid  cash  for  our  note  No.  1,  favor  of  L.  McCord,  for  $500, 
due  this  day. — I'V.  Bo't  of  Healy  &  Cameron,  the  Bri^  Maria,  for 
$10000,  which  we  paid  as  follows  :  our  draft  at  30  days'  sight,  on  M. 
Blanchet  &  Co.,  for  $1200  ;  E.  Dunn's  note,  for  $760  ;  and  our  check 
on  National  Bank  for  the  bal. — 18.  Sent  per  Grand  Trunk  R.  R.,  to 
S.  White  &  Co.,  Ottawa,  pursuant  to  their  order,  Mdse.  (C.  S.  B.),  of 
C.  A.  M's  Consignment,  amtg.  to  $1360.  Rec'd  in  payment,  ournote 
No.  2,  in  their  favor,  f(.)r  $1149.30,  and  their  note  at  40  days,  for  the 
tab— 19.  Paid  cash  fur  repairing  Brig  Maria,  $33.10.-20.  Shipped 
per  Brig  Maria,  and  consigned  to  C.  A.  Molson,  Limerick,  to  be  sold 

on  joint  %  of  himself,  H.  Brook,  and  ourselves,  each  \,  10  T.  White 
Sugar  from  Mdse.  Co.  E.,  amtg.  to  $4850.  Paid  cash  for  loading, 
etc.,  $20.60  ;  gave  our  noie  at  2  mos.,  for  ins.  on  $5000,  at  \  %.  Our 
commission  on$4870.60,  2Xl\%,  is  $121.76^  ;  our  commission  fur  ins., 
at  \  %,  is  $12.50.  We  charged  for  the  Freight  bv  our  Brig  Maria,  $80. 
H.  Brook's  \  is  $1703.28f  ;  C.  A.  Molson's  ^,  $1703.28f ;  and  ours, 
§1703.28|. — 21.  Insured  our  Brig  Maria  in  the  Gult  Insurance  Co., 
fur  $10000,  at  ^  %,  together  with  $1  policy,  which  we  have  paid  in 
cish,  $51. — 23.  Rec'd  an  Account  Sales  from  L.  Douglas  &  Co.,  ot 
the  Flour  bought  by  them  on  the  2nd  inst.,  on  joint  %  ;  the  proceeds 
Our  ^  is  $448,85,  and  our  net  gain,  $156.35. 
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— 24.  Rec'd  of  S.  McManns,  St.  Johns,  Newfoundland,  Acaount 
Sales  of  the  Mdse.  consigned  to  him  by  Brig  St.  Hubert.  Net  pro- 
ceeds amtg.  to  $2120,  Rec'd  in  payment  an  Invoice  of  Fish  (I.  B.)r 
amtg.  to  $2120.  Paid  for  Freight,  and  other  expenses,  in  cash,  $61.34. 
Closed  our  Invoice  to  St.  Johns  with  a  gain  of  $229.25.-35.  Paid 
cash  for  our  acceptance  of  L.  Dion's  draft,  favor  of  Jones  &  Co.,  for 
$120.-36.  Sold  J.  Merault  4000  lbs.  Chocolate  from  Mdse.  Co.  D, 
at  35  cts.  Rec'd  cash,  $800  ;  the  bal.  at  2  raos.— Sold  R.  Woods,  on 
his  note  at  30  days,  1000  lbs.  Chocolate  from  Mdse.  Co.  D.,  at  40  cts. 
— 37.  Closed  Mdse.  Co.  D.,  and  rendered  G.  S.  Walls  an  Account 
Sales  of  the  same.  Our  charges  for  Storage,  Advertising,  etc.,  $23.60  j 
our  Commission,  5  ^  on  $1H00.     G.   S.   Walls'   net  gain,  $218.20. 

Our  ^  net  gain,  $ — 38.  Rec'd  from  C.  Lortie  &  Bro.,  Halifax, 

Account  Sales  of  the  Mdse.  shipped  them  from  C.  A.  Molson's  Con- 
signment. Net  proceeds,  $2962  for  which  we  rec'd  their  draft,  at  60 
days,  on  Hamel  &  Bros.,  which  was  accepted. — Taken  to  our  %,  at 
2  mos.,  the  remaining  10  casks,  of  C.  A.  Molson's  Consignment,  at 
$128.  Closed  C.  A.  Molson's  Consignment,  and  rendered  him  an 
Account  Sales  of  the  same.  The  expenses  for  Duty,  etc.,  to  this  day, 
amt.  to  $1725.85.  Our  Commission  on  Sales,  at  5  %,  is  $354.10  ; 
Storage  and  Advertising,  $12.     Net  proceeds  due  C.  A.  Molson,  on 

,  $4990.05.-30,  Rec'd  from  C.  Lortie  &  Bro.  an  Account 

Sales  of  our  shipment  of  the  1 0th  inst.  by  Brig  Victoria.  Net  proceeds, 
$843.  Rec'd  also  a  draft  from  them,  at  10  days'  sight  on  Garneau  & 
Co.     Paid  cash  for  clerk  hire  and  other  expenses,  $104.75. 


BALANCE  ACCOUNT,  JUNE  30. 


Resources. 

Liabilities. 

Bills  Receivable. 

$  4415 

70 

Bills  Payable. 

$13266 

90 

Cash. 

14185 

58 

G.  S.  Walls. 

192 

80 

National  Bank. 

1210 

00 

D.  C.  Peachy  &  Son. 

16 

10 

Merchandise. 

12000 

00 

C.  Lortie  &  Bro. 

5359 

25 

P.  Allard. 

569 

20 

E.  Cary  &  Son. 

405 

46 

A.  Rinfret. 

300 

00 

G.  Quinn  &  Co. 

792 

'22 

M.  Blanchet  &  Co. 

55 

20 

C.  A.  Molson. 

4886 

l&l 

L.  Douglas  &  Co. 

156 

35 

G.  Morin. 

180 

00 

N.  S.  Robertson. 

5233 

33 

C.  S.  MitcheU, 

13500 

97i 

H.  Brook. 

1703 

28t 

R.  A.  Hudon. 

13531 

47i 

Brig  Maria. 

10000 

00 

Sh'pt  to  Limerick. 

1703 

28f 

J.  Merault. 

600 

00 

$52131 

93i 

$52131 

93| 
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MEMORANDUM  II. 

tffune  Ist,  F.  Belmont  &  L.  Moore,  this  day  entered  mto  co- 
partnership, each  investing  815000.  F.  Belmont's  investment  is  on 
hand.  L.  Moore's  investment  is  deposited  in  the  Quebec  Bank. — 3. 
Bo't  of  F.  Belmont  his  store  for  $18750.  In  payment,  assumed 
mortgage  on  the  property  for  $13500,  and  Interest  due  on  mortgage 
to  date  SI  26  ;  paid  cash"  for  the  bal.  $5124.— Bo't  of  Fremont  &  Co. 
on  %_,  10  hhds.  Sugar,  11250  lbs.  at  Sets.  ;  200  bbls.  "Thin  Mess,  at 
$13.50;  15000  lbs.  Cheese,  at  15  cts. — Paid  cash  for  carpenter's 
work  and  painting,  $112.50.-4.  Received  from  Benning  &  Son, 
Toronto,  to  be  sold  on  our  joint  %,  and  risk,  each  ^,  600  bbls. 
Extra  Flour,  at  $6;  150  bbls.  Prime  Pork,  at  $14  ;  paid  freight  on 
same,  in  cash,  $150. — Rec'd  from  J.  Arnold  &  Bro.,  Kingston,  to  be 
sold  on  our  joint  %  and  risk,  each  ^,  5000  bush.  Western  Wheat, 
at$1.20.— 5.  Sold  for  cash  to  H.  Merrill,  ,300  bbls.  Extra  Flour, 
(Mdse.  Co.,  A,)  at  $7.-6.  Sold.  N.  Harris,  on  his  note  at  30  days, 
300  bbls.  Extra  Flour,  (Mdse.  Co.  A.,)  at  $7.50 ;  150  bbls.  Prime 
Pork,  (Mdse.  Co.  A.,)  at  $18. — Closed  company  sales  with  Benning 
&  Son,  and  rendered  them  an  account  of  the  same.     Our  charges 

for  Storage  &  Advertising,  $15  ;  Commission   2^  %  on  sales  $ ; 

our  ^  net  gain,  $504.37  ;  Benning  k  Son's  do.  $5U4.38.— Sent  to  J. 
Arnold  &  Bro.  to  be  sold  on  our  joint  %,  each  ^,  the  following 
merchandise,  bo't  on  our  note,  at  90  days,  of  Jordan  &  Sewell, 
22500  lbs.  Maple  Sugar,  at  8  cts. ;  200  tubs  Butter,  14000  lbs.,  at 
15  cts.;  150  bbls.  Green  Apples,  at  $3;  paid  insurance  \  %  on 
$4500,  in  cash,  $22.50.-8.  Sold  H.  Gregory,  at  30  days,  5000 
bush.  Western  Wheat,  (Mdse.  Co.  B.,)  at  $1.35.— Closed  sales  ia 
company  with  J.  Arnold  &  Bro.,  Kingston,  and  rendered  them  an 
Account  Sales.  Our  charges  for  Storage  and  Advertising,  $30  ; 
Commission  on  Sales,  2^^%.  J.  Arnold  &  Bro's.  ^  net  gain,  $275.62  : 
ours  do.,  $275.63.-9.  Sold  B.  A.  Chalmers,  15000  lbs.  Cheese,  at 
18  cts.  R^c'd  in  payment  his  note  at  30  days,  for  $1500  ;  and  Cash, 
for  the  balance. — Accepted  Benning  &  Son's  draft  on  us  at  30  days 
eight,  favor  G.  Ross  &  Co.,  in  full  of  their  %. — Rec'd  per  Steamboat 
Frontenac,  Montreal,  from  J.  D.  Roe,  to  be  sold  on  joint  %  of 
himself,  P.  E.  Onslow,  Sorel,  and  ourselves,  each  5,  as  per  contract, 
850  bbls.  Mess  Pork,  at  $15  ;  paid  freight,  in  cash,  ;^300.  Our  and 
J.  D.  Roe's  \  invoice,  $8500  ;  P.  E.  Onslow's  \  do.  $4250.-12. 
Bo't  of  Nelson  &  Co.,  \  Steamboat  Europa,  for  $15000.  Gave  in 
payment,  cash,  $7500,  and  our  note  at  90  days  for  the  bal. — 13. 
Sold  L.  J.  Nolan,  Quebec,  850  bbls.  Mess  Pork,  (Mdse.  Co.  C.,)  at 
$17.65.  Rec'd  in  payment  his  note  at  40  days,  for  $10500,  and  cash 
for  the  bal.— Closed' Mdse.  Co.  C,  and  rendered  J.  D.  Roe  and  P.  E. 
Onslow  each  an  account  of  the  Sales.  Our  charges  for  Storage  and 
Advertising,  $47.44;  our  Commission  2^  %  on  sales,  $375.06.  J.  D. 
Roe's  \  net  gain,  $510  :  P.  E.  Onslow's  \  net  gain,  $510;  our  \  net 
gain  $510.-15.  Sold  W.  J.  Lyons,  for  cash,  10  hhds.  Sugar,  11250 
lbs.,  at  12  cts.— 16.  Bo't  of  Jordan  &  Sewell,  30  hhds.  Brown  Sugai-. 
30000  Ibfi.,  at9ct8.  jpaid  in  cash,  $1200;   bal.  on  ^.—  18.   Paid 
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cash  as  follows:  for  clerk  hire  to  15th  inst.,  $75  ;  t©  L.  Moore,  on 
fc.,  $225. — SO.  B.  A.  Chalmers  has,  (his  day,  discounted  his  note 
jn  our  favor,  du.  July  12th  5  proceeds  of  the  note  $1493.60  ;  discount 
off,  for  22  days^'$6.40.— Rec'd  of  J.  Arnold  k  Bro.,  an  Account 
Sales  of  the  Mdse.  sent  them  on  the  7th  inst,  to  be  sold  on  our 
joint  %.  Our  ^  net  gain,  $450.-22.  Shipped  P.  E.  Onslow,  Sorei 
to  be  sold  on  joint  %  of  himself,  J.  D.  Roe,  Montreal,  and  ourselve- 
each  \,  80  hhds.  Brown  Sugar,  HOOOO  lbs.,  at  9|  cts.  5  paid  freight 
in  cash,  on  samje  $75. — 25.  F.  Belmont  has  drawn  on  the  Quebec 
Bank,  for  personal  expense,  $.300. — Paid  J.  Arnold  &  Bro's  draft 
on  us,  favor  of  C.  Russell,  per  check  oji  Quebec  Bank,  for  $1453. 12, — 
28.  Rec'd  cash  for  rent  of  part  of  our  Store  $8250.  Per  stateinent 
rendered  this  day,  our  share  of  earnings  of  last  trip  of  Steamboat 
Europa,  amts.  to  $375. — 29.  Paid  cash  for  sundry  expenses  to  date, 
$238.50.-30.  Rec'd  from  P.  E.  Onslow,  Account  Sales  of  the 
Sugar  shipped  him  on  the  22nd  inst.  Our  \  net  loss,  $172.50.  F. 
Behnont  has  this  day  invested  in  the  firm,  in  cash,  $4033.35. — 
JlMly  1st.  Rec'd  from  C.  R.  Kerney,  Halifax  to  be  sold  on  his  and 
♦->ur' joint  ^,  each  ^,  150  bbls.  Mackerel,  invoiced  at  $7 ;  40  bbls. 
Herrings,  invoiced  at  14.50  ;  75  bbls.  Linseed  Oil,  invoiced  at  $40  ; 
paid  Freight  per  check  on  Quebec  Bank,  $75.  Deposited  cash  in 
the  Quebec  Bank,  $12750.-2.  Shipped  P.  Gilmour  &  Co.,  St.  John, 
N.  B.,  to  be  sold  on  our  joint  %,  each  ^,  200  bbls.  Thin  Mess,  at 
$13,50;  paid  Drayage,  in  cash,  $27.-3.  Sold  R.  S.  Venner,  for 
cash,  150  bbls.  Mackerel,  (Mdse.  Co.  D.,)  at  $7.50.  Effected  in- 
surance for  $7500,  at  %  %,  on  any  property  that  may  be  in  our 
warehouse,  $56.25. — 4.  Shipped  J.  O'Regan  &  Co.,  Montreal,  as 
per  their  order,  at  60  davs,  the  following  Merchandise;  75  bbls. 
Linseed  Oil,  (Mdse.  Co.  D.,')  at  $45  ;  40  bbls.  Herrings,  (Mdse.  Co. 
D.;)  at  $4.50. — Closed  Mdse.  Co.  D.,  and  rendered  C.  R.  Kerney  an 
Account  Sales  of  the  same.     Our  charges  for  Storage,  Advertising  & 

Insurance,    $75;    our   Commission,    2^   %   on  Sales  $ C.   R. 

Kerney  for  his  \  Invoice,  $2115,  and  net  gain,  $91.50.  Our  \  net 
gain,  $.  .  . . — 5.  Paid  by  check  on  Quebec  Bank,  advertising  bills  ol 
Morning  Chronicle,  $225. — 6.  Rec'd  from  Kane  &  Joly,  Hamilton, 
to  be  sold  on  joint  %  of  themselves,  A.  C.  Miller,  and  ourselves, 
each  g,  150  hhds.  Brown  Sugar,  invoiced  at  $60;  paid  Freight  per 
check  on  Quebec  Bank,  $750. — 7.  Rec'd  from  B.  Masson  &  Co., 
Sandwich,  to  be  sold  on  theirs  and  our  joint  acct.,  each  ^,  500  bbls. 
Prime  Pork,  at  $13.50  ;  250  bbls.  Lard,  50000  lbs.,  at  7^  ctfi.  ; 
paid  Freight  per  check  on  Quebec  Bank,  $750.-8.  Sold  J.  N. 
Miles,  Quebec,  150  hhds.  Brown  Sugar,  (Mdse.  Co.  E.,)  at  $75. 
Rec'd  in  payment;  J.  Mountain  &  Co's.  note,  dated  March  3,  1871, 
due  one  day  after  date,  for  $7500  ;  due  to  date  on  said  note  $185.20  ; 
and  cash  for  balance. — Closed  Mdse.  Co.  E.,  and  rendered  Kane  & 
JoJy  and  A.  C.  Miller,  each  an  account  of  the  sales.  Our  charges 
for  Storage,  Advertising,  -etc.,  $75  ;  our  Commission  2.^  9^  on  sales, 
^. . .  .Kane  &  Joly's  net  proceeds  $3381.25  ;  A.  C.  Miller's,  $3381.25  ; 
our  net  gain,  $381.25. — 9.  Rec'd  cash  for  N.  Harris'  note,  due  tnis 
day,  $4950.-  -10.  Deposited  cash  in  the  Quebec  Bank,  $6000.— l::^. 
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Gave  our  check  on  Quebec  Bank,  in  payment  on  mortgage,  favor  of 
T.  S.  Poston,  for  $6986.25.  The  amt.  applied  on  mortgage,  is 
$6750;  the  interest  in  full  to  date,  $286.25.- 13.  Paid  our  accept- 
ance, favor  of  Benning  &  Son,  due  this  day,  in  cash,  $6204.38. 
Accepted  Fremont  &  Co.'s  draft  on  us  payable  at  10  days  sight,  for 
^5850.-14.  Sold  H.  Carroll,  for  cash,  500  bbls.  Prime  Pork, 
(Mdse.  Co.  F..,)  at$14.25.— 15.  Rec'd  advice  from  J.  O'Regan  & 
Co.,  Montreal,  of  an  error  in  an  Account  Sales  of  last  year's  business, 
in  which  we  were  credited  too  little  by  $412.50.  Sold  our  draft  on 
J.  O'Regan  &  Co.,  at  30  days  sight  for  which  we  received  cash, 
$3900.07  ;  disct.  otf  $67.43.— 17.  Sold  J.  B.  Lewis,  for  cash,  250 
bbls.  Lard,  (Mdse.  Co.  F.,)  at  6  cts.— Closed  Mdse.  Co.  F.,  and 
rendered  B.  Masson  &  Co.,  Sandwich,  an  Account  Sales  of  the  same. 
Our  charges   for   Storage,   Cooperage,    etc.,   $75 ;    our  Commission 

2.^  fo  on  sales,  $ B.  Masson  &  Co.'s  ^  invoicb;   $5250,  less  ^  net 

loss,  $726.57.  Remitted  B.  Masson  &  Co.  cash  in  full  of  acct., 
$9773.43.  Rec'd  cash  for  L.  L  Nolan's  note  of  the  13th  June, 
$10500.-23.  Deposited  cash  in  Quebec  Bank,  $15000.-25.  Rec'd 
from  P.  Gilmour  &  Co.  an  Account  Sales  of  200  bbls.  Thin  Mess, 
sliipped  them  on  the  2nd  inst.  Our  net  proceeds,  $1200. — 20. 
Accepted  C.  R.  Kerney's  note  on  us  at  30  days  sight,  favor  of  P. 
McGinn,  for  amt.  due  him,  $4321.50. — 27.  Paid  our  acceptance 
favor  of  Fremont  &  Co.,  due  this  day,  in  cash,  $5850. — 28.  Rec'd 
cash  of  H.  Gregory,  in  full  of  acct. — 30.  Paid  Cash  to  Jordan  «& 
Sewell,  to  bal.  acct. — 31.  Passed  to  F.  Belmont's  Stock  acct.,  the 
amr.  charged  to  his  Private  acct.  Passed  to  Stock  acct.  of  L.  Moore, 
the  amt.  charged  to  his  Private  acct.  Allowed  7  ^  on  F.  Belmont's 
additional  investment  of  June  30. 


INVENTORY,  JULY  31, 


Store,  valued  (a) 
Steamboat  Europa  Stock 
Interest  due  iis  on  Notes 
Less,  interest  due  from  us 


$21.3.95 
21 


.95  ) 
.37  5 


$22500.00 
15000.00 

192.53 


BALANCE  ACCOUNT,  JULY  31. 


Resources. 

Liabilities. 

Real  Estate. 

$22500 

00 

Mortgage  Pavable. 

$  6750 

00 

Cash. 

660 

76 

Bills  Payable. 

16171 

50 

Quebec  Bank. 

38210 

63 

Interest  Payable. 

21 

37 

Bills  Receivable. 

7500 

00] 

J.  D.  Roe. 

8010 

00 

Interest  Receivable. 

213 

95' 

P.  E.  Onslow. 

2932 

50 

Steanib  Europa  Stock. 

15000 

00, 

Kane  &  Joly. 

6381 

25 

Steamboat  Europa. 

375 

oo: 

A.  C.  Miller. 

3381 

2.> 

P.  Gilmour  &  Co. 

2563 

50l 

F.  Belmont. 

23678 

9i 

L.  Moore. 

19697 

06 

$87023 

84| 

$87023 

84 
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SET  IV. 

■  ♦  . 

JOBBING  AND  IMPORTING  BUSINESS, 

EMBRACING  AS  PRINCIPAL  BOOKS, 

CASH  BOOK,  DOMESTIC  AND  FOREIGN  INVOICE 
BOOKS,  SALES  BOOK  AND  JOURNAL; 

AND   AS   AUXILIARIES, 

INVENTORY  BOOK  AND  BILL  BOOK. 

WITH  A  ROUTINE  TAKEN  FROM  AN  EXTENSIVE  BUSINESS  HOUSE. 


Remarks. — The  particular  feature  of  this  set  consists  in  the 
manner  and  form  of  original  entries^  which  are  made  in  separate 
hooks, — elsewhere  used  as  auxiliaries, — from  which  they  are 
either  journalized,  or  passed  directly  to  the  Ledger  at  stated  pe- 
riods. This  method  has  many  advantages  over  consecutive  en- 
tries in  the  Day  Book,  and,  in  one  form  or  other,  is  adopted  gene- 
rally in  all  large  establishments.  The  labors  of  the  Book-keeper 
are  thus  divided  up,  and  the  separate  departments  of  the  business 
receive  such  special  record  as  to  present  all  the  facts  in  their 
clearest  light.  Thus,  if  any  particular  information  is  desired  res- 
pecting purchases,  all  the  facts  can  be  found  at  once  in  the  In- 
voice Book ;  in  the  same  manner,  the  facts  and  condition  of  the 
sales  can  be  found  in  the  Sales  Book ;  the  receipts  and  disburse- 
ments of  cash,  in  the  Cash  Book,  etc. 

In  the  previous  sets,  these  books  are  represented ;  but  they  are 
used  only  as  auxiliaries,  the  entries  of  the  business  being  made  in 
the  other  books  without  reference  to  them.  This  plan,  it  will  be 
evident,  although  possessinjr  some  merits,  involves  a  large  amount 
of  unnecessary  labor,  which  would  prove  a  great  objection  in  ex- 
tensive houses.  The  speci  il  books  themselves,  however,  are  so 
essential  in  every  well-regulatiiJ  business,  that  they  would  receive 
favor,  even  at  the  expense  of  this  additional  labor.  If,  therefore, 
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tlicy  can  be  used  without  additional  labor,  and  even  at  a  reduction 
of  labor,  it  would  seem  that  no  farther  argument  would  be  needed 
to  secure  their  adoption. 

The  Invoice  Books,  and  the  Sales  Book  which  follow,  contain 
all  purchases  and  sales  of  merchandise,  with  the  conditions  thereof. 
AM  sales  and  purchases  not  made  for  cash  pass  from  these  books 
to  the  Ledger ;  all  others,  from  the  Cash  Book. 


ROUTINE  FOR  AUGUST  1871. 

Note. — To  get  the  fuil  advantage  of  this  Set,  the  student  must  pay  strict  at- 
tention to  the  routine  of  transactions  as  indicated  below.  Let  him  make  the 
entries  in  the  different  books  precisely  in  the  orJer  given.  Let  the  invoices  b« 
copied  with  care,  and  all  the  calculations  and  extensions  made  by  himself.  The 
exercises  connected  with  the  Foreign  Invoice  liook,  involving  compound  numbers, 
and  reduction  of  currencies,  are  highly  essential.  In  reducing  sterling  to  Cana- 
dian decimal  currency,  we  have  taken  $4.84  to  the  £  sterling.  We  have  also 
added  to  each  foreign  invoice,  the  duties,  which  .being  paid  in  cash,  are  not  ex- 
tended with  the  invoice,  but  posted  from  the  Cash  Book.  However,  in  many 
importing  houses,  the  duties  are  not  extended  in  the  Invoice  Book,  but  only  in 
the  Cash  Book. 

1.  The  books  are  opened,  as  per  first  Journal  entry.  (Inventory 
Book  copied — Cash  Book  commenced  with  balance  on  hand — Bill 
Book  written  up  to  show  the  notes,  receivable  and  payable,  as  indi- 
cated in  Journal  entry.).  .  .  .Bo't  of  S.  B.  Madden  for  cash,  Invoice  of 

Prints,  etc.,  $1303.76  (Dom.  I.  B.— C.  B.) Sold  L.  Beaudry,  St. 

Thomas,  on  his  note  at  6  mos.,  Inv.  of  Goods,  $G99.06,  (S.  B. — B.B.) 

Sold  Mdse.  this  day,  per  Petty  Cash  Book,  $97.50  (C.  B.) 

Rec'd  cash  on  acct.  of  S.  R.  Boyce,  $600,  (C.  B.)— 3.  Paid  A.  Miller 
for  Blank  Books  $-15.25,  (C.  B.).  .  .  .Lent  J.  E.  Lawrence,  for  one  day, 
$800,  (C.  B.).— 5.  Received  of  J.   E.   Lawrence,  return  loan,  $800, 

(C.  B.) Paid  cash  for  Postage  Stamps,  etc.,  $7.50,  (C.  B.). . . . 

Paid  J.  A.  Hall,  on  private  acct.,  $80,  (C.  B.)— 6.  Rec'd  cash  of  S. 
R.  Bovce,  in  fall  of  acct..  $1440,  (C.  B.)— 7.  Paid  R.  P.  Davis  cash, 
in  full' of  acct,  $175,  (C.B.)— 8.  Sold  Mdse.  per  Petty  Cash  Book, 
$120,  (C.  B.)— 10.  Bo't  of  P.  McHugh  &  Co.,  on  our  note  at  6  mos., 
Invoice  of  Cotton,  $1006.64,  (Dom.  I.  B.— B.  B.)  ...Received  per 
steamer  St.  David,  from  J.  Duffy  &  Co.,  Liverpool,  Invoice  of  Cotton 
and  Silk  Goods,  $221.11  ;  Paid  duties  in  cash,  $32.09,  (For.  L  B.— 
C.  B.) — 11.  Bo't  of  N.  Casey  &  Bro.,  on  our  note  at  8  months,  li>- 
voice  of  Bleached  Shirtings,  $660.73,  (Dom.  L  B.— B.  B.)— 12.  Sold 
F.  Peters  &  Co.,  Three  Rivers,  on  note  at  6  mos.,  Invoice  of  Hose 
and  Gloves,  $273.52,  (S.  B.— B.  B.). . .  .Paid  cash  for  Dravage,  Por- 
terage, etc.,  $25,  (C.  B.)— 14.  Sold  Hazel  &  Foy,  Tlslet,  on  their 

note  at  8  months,  Invoice  of  Shirting,  $869.38,  (S.  B.— B.  B.) 

Ptec'd  cash  in  full  of  J.  N.  Gait's  note,  $1264,  (C.  B.—B.  B.)— 15. 
Received  per  Steamer  Nestorian,  from  C.  Shields  &  Co.,  Manchester, 
Invoice  of  Goods,  $246.36;  Paid  duties  in  cash,  $36.95,  (For.  L  B. — 

C.  B.) Sold  Mdse.  for  cash,   as  per  Petty  Cash  Book,  $110.50, 

(C.  B.)— 18.  S.  I.  Perron's  note  discounted,  $800  -,  Discount  off, 
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$15.60,  (C.  B.— B.  B.)— 20.  Sold  Stein  &  Co.,  St.  Mary,  P.  Q.,  on 
their  note,  at  6  months,  Invoice  of  Prints,  $1425.48,  (S.  B.— B.  B.) 

Paid  T.  J.   Colston  on  private  acct.,  $100,  (C.  B.)— 21.  SoH 

Mdse.  for  cash,  per  Petty  Cash  Book,  $102.50,  (C.  B.)— 23.  Paid 
cash  in  full  of  note,  favor  of  G.  H.  Shills,  $3800,  (C.  B.— B.  B.)— 25. 
Sold  Byrne  &  Son,  Kamouraska,  for  cash.  Invoice  of  Goods,  $400, 
(S.  B. — C.  B.).... Stein  &  Co.'s  note  discounted;  Face  of  note, 
$1425.48.  Discount  off,  $50.44,  (C.  B.— B.  B.  . . .  Rec'd  per  steamer 
Asia,  from  J.  A.  Kniglit,  Dublin,  Invoice  of  Goods,   $440.14;  Paid 

duties  in  cash,  $105.63,  (For.  I.  B.— C.  B.) Bo't  of  L.  Power  & 

Co.,  for  cash.  Invoice  of  Prints,  $89.3.6.3,  (D.  I.  B.— C.  B.) Paid 

clerk  hire  in  cash.  $50,  (C.  B.)— 27.  Sold  Mdse.  for  cash,  as  per 
Petty  Cash  Book,  $160,  (C.  B.)— 28.  Sold  C.  E.  Lawson,  Sorel.  on 
his  note  at  8  months,  Invoice  of  Goods,  $171.04,  (S.  B.— B.  B.)— 29. 
Paid  C.  S.  Mitchell,  on  private  acct.,  $130,  (C.  B.)— 30.  Sold  Mdse. 
as  per  Petty  Cash  Book,  $72,  (C.  B.)— 31.  Received  cash  of  W.  E. 
Gray,  in  full  of  acct.,  $1480.20. 

ROUTINE  FOR  SEPTEMBER  1871. 

1.  Sold  A.  M.  Rooney  &  Co.,  on  their  note  at  6  months.  Invoice 
of  Goods,  $1432.89,  (S.  B.—B.  B.)....Paid  cash  for  Draya^e  and 
Porterage,  $17.50,  (C.  B.)— 2.  Lent  L.  Morgan,  $600,  (C.  B.)— 3. 
Sold  Mdse.  as  per  Petty  Cash  Book,  $70.20,  (C.  B.)— 5.  Discounted 
our  note,  favor  of  A.  G.  Cook;  face  of  note  $1500.  Discount  off. 
$29.75,  (C.  B.—B.  B.). . .  .Sold  S.  D.  Higgins,  Quebec,  on  his  note 
at  8  mos..  Invoice  of  Goods,  $527,  (S.  B.—B.  B.)— 6.  A.  M.  Rooney 
&  Co.'s  note  disconnte<l ;  face  of  note  $1432.89.  Discount  off,  $49.60, 
(C.  B.;— 7.  Sold  Mdse.  as  per  Petty  Cash  Book,  $150,  (C.  B.)— 8. 
Sold  J.  F.  Nestor,  St.  Thomas,  on  his  note  at  8  months.  Invoice  of 
Mdse.  $752.57,  (S.  B.—B.  B.)— lO.  Rec'd  per  steamer  Africa,  Glas- 
gow, Invoice  of  Goods,  $1453.19.  Duties  paid  in  cash,  $276.10,  (For. 
I.  B.— C.  B.)— 12.  Sold  Mdse.   as  per  Petty  Cash  Book,  $218.50, 

(C.  B.) Paid  cash  for  Drayage,  $75,   (C.  B.)— 15.  Sold  S.  R. 

Woods,  Ottawa,  on  his  note  at  8  months.  Invoice  of  Goods,  $908.29, 

(S.  B.— B.  B.) Paid  R.   A.   Hudon  cash  on  private  acct.,  $140, 

(C.  B.)— 17.  Sold  Mdse.  as  per  Petty  Cash  Book,  1362.40,  (C.  B.) 
—  20u  Rec'd  per  steamer  St.  Patrick,  from  J.  Bailey  &  Son,  Liver- 
pool, Invoice  of  Goods,  $188.62.     Paid  duties  in  ca.^h,  $28.29,  (For. 

I.  B. — C.  B.) Bought  of  Bell  &  Archer,  on  our  note  at  6  months, 

Invoice  of  Cloths,  $1926.14,  (Dom.  L  B.—  B.  B.) Sold  N.  B.  Rov, 

Levis,  for  cash,  Mdse.,  $923.40,  (S.  B.— C.  B.)— 33.  Sold  Mdse.  aa 
per  Pettv  Cash  Book,  $180,  (C.  B.)— 25.  Sold  E.  Curran,  Richmond, 
for  cash,"  Invoice  of  (Cloves,  $460.75,  (S.  B.— C.  B.) . . .  Paid  Postage, 
Porterage,  etc.,  in  cash,  $12,  (C.  B.)— 27.  Sold  Lee  &  Strang,  To- 
ronto, on  their  note  at  8  mos..  Invoice  of  Mixtures,  $3303.71,  (S.  B. 
— B.  B.)— 28.  Sold  T.  Ross  &  Co.,  Kingston,  on  8  months  note, 
Invoice  of  Goods,  $578.52,  (S.  B.—B.  B.)~30.  Sold  A.  R.  Jacob, 
Batiscan,  on  note  at  3  months.  Invoice  of  Goods,  $100,  (S.  B. — B.  B.) 

Sold  Mdse.  per  Petty  Cash  Book,  $125,  (C.   B.) . . .  .Paid  cash 

in  full  of  Drayage  acct.,  $20.75,  (C.  B.) 
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DOMESTIC  INVOICE  BOOK— SET  IV. 

This  book  contains  copies  of  all  invoices  of  merchandise  pur- 
chased from  importers  and  others  in  this  country,  with  the  condi- 
tions of  all  such  purchases.  Each  lot  and  package  is  distinguished 
by  some  peculiar  mark,  which  is  transferred  to  the  invoice,  thus 
•serving  an  important  purpose  in  checking  the  articles,  adjusting^ 
disputes,  etc. 

The  purchases  on  time,  for  which  notes  are  given,  are  passed 
to  the  Ledger  from  this  book ;  those  for  cash,  from  the  Cash 
Book. 

Qui  EEC,  August  1,  1871. 


S.  B.  Maddex, 

5  Cases  Toronto  Prints, 

A.T. 

596 

21872 

A.  S. 

587 

19183 

X. 

851 
841 

1985 

18863 

.0. 

411 

1141 
1147 

1 742-96 1 5  vds.  at  8  cts.  less  I  ct.  721 .1.3 

1  Bale  2^  lbs.  Black  Wadding, 

80  vds.  at  40  ct-.                     12.00 

2  Bales  Brown  Globe  Drills, 
1082-3 

1029     20613  at  7i  cts.                 157^21 

M. 

481 

4  Cases  Harop  Prints, 

C. 

491 

246     1882 

M. 

509 

1262     15813 

A. 

97 

1108     1222 

1276     17152  5851  at  8.^  cts.  less 

2^%                   482.91 

1373.25 
Less  5  %                 68.67 

1304.58 
M.  97— 1276,  short  34  yds.               2.82 

1801.76 
Add  error  in  extend'g  Harop  Prints   2.00 

C.  B.                                        1308.76 

1308 
1.303 

76 
76 

Amount  forward, 
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Quebec,  August  10,  1871. 


Amount  forward, 

1303 

76 

C. 

P.  McHuGH  &  Co.,             (6  months.) 

794 
800 
834 
704 

40  ps.  Duck  Drilling,! 411 2  ^  17  c.  239.96 
40  -'       ''         *'         13892  <'  18      250.11 
36  "  Brown    ''         14152  "  25      35.3.88 
42  "  W.  B.  Diaper,  21691  a    71    162.69 

1006 

64 

Note  at  6  mos.  from  Aug.  10. 

11 

N.  Casey  &  Bro.               (8  months.) 

750 
751 
753 
754 

4  cases  4.4  Bleached  Shirting, 
40        17322 
40        17.36 
40         1755 
40        17312     6955  yds.  at  9^  cts. 

Note  at  8  months  from  Aug.  11. 

9ii 

660 

73 

L.  Power  &  Co., 

CM. 
E.A. 
E.A. 

3892 
5788 
6202 

4187 
5630 
5685 

52Prints,973  1858 

52  "    965  1834 

53  "    967  18951  55871yd.®  8  c.  446.98 

893 

63 

1667 
2197 

D.  C. 

B.N. 
E.O. 

51     <<    972  19242 
49     *'    968  19542 
49     "    971  19295808yd./5)8^c.493.68 

940.66 
Discount  off  5  51^                    47.03 

C.  B.                                             893.63 

Purchases  on  time  (taken  to  Ledger), 
Cash  purchases  (entered  from  C.  B.), 

37^ 
39 

Total  for  the  month, 

3864 

r 
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Quebec,  September  20,  1871. 


1877 
1881 
1896 
1915 
1903 
1737 
1775 
1823 
1834 
1845 
1906 
1913 


Bell  &  Archer, 


(6  months.) 


30  Belgiai 

30  ' 

30  ' 

28  * 

30  ' 

33  World's  Fair, 

30 

33 

33 

30 


Cas8imere,1091 


11782 

1137 

10942 

11512 

1268 

1168 

12793 

12612 

1147 


30  Sebastopol  Cbecks,  1168^ 
27  "  12452  =  14191  yds. 

/®13^c.  $1915.78 
Cooperage  3.00 


1918.78 
7.36 


Add  77  yds.  at  13^  cts.  $10.39 
Less  Freight,  3.03 

Note  at  6  months. 


Total  purchase  for  the  mo.  (taken  to 
Ledger.) 


1926 


1926 
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SALES  BOOK.     • 

This  book  contains  all  the  regular  safes,  either  for  cash  or  on 
time ;  the  cash  sales  being  extended  in  the  inner  column,  are,  of 
course,  not  included  in  the  amount  for  which  merchandise  is  cred- 
ited from  the  Sales  Book.  These  sales,  together  with  the  petty 
sales  not  entered  on  the  Sales  Book,  are  posted  from  the  Cash 
Book.  The  total  credit  of  the  merchandise  account  for  the  month 
will  agree,  in  amount,  with  the  monthly  recapitulation  in  the  Sales 
Booh 


Quebec,  August  1,  1871. 


R. 

192 

1289 

F.  P. 

A  Co. 

71 

46 

46 

1 

6 

68 

100 

101 

L.  Beaudrv 


St.  Thomas,  P.  Q. 


1  case  Black  Velvet, 

796  yds.  at  36  cts.    $286.56 
10  pes.  Fancv  Cassi meres, 

275  yds.  at  70  cts.      192.50 
110  Robes,  at* $2  220.00 


Note  at  3  months  from  Au«:.  1. 


12 


F.  Peters  &  Co. 


Three  Rivers. 


25  doz.  Ladies'  White  Cotton  Hose,^$l  $25.00 


20  ' 

29  ' 

I   ' 

1  ' 

4  ' 

2  * 
8  ' 

5  ' 
5  ' 


'<  ''  1.25  25.00 

''  ''  1.13  32.77 

Pearl  Spun  Silk  Hose,  8^        8.00 

'•  '-  9         8.00 

Black  ''    •  9  $7.50  30.00 

Pearl  ''  20.00  40.00 

Ladies'  Lisle  Gauntlets,  4.50  36.00 

'•  "  4.75  23.75 

'^  "  9.00  45.00 


Note  at  6  mos.  from  Aug.  12. 

Amount  forward, 

Too 


699 


273 


SALES  BOOK,— SET   IV. 

Quebec,  August  14,  1871. 


B.  <fc 
F. 


CM. 
E.A 
E.A 

D.  C. 
E.N. 

E.  0. 


3892 
5788 
6202 

4187 
5630 
5685 


Hazel  &  For, 


Amount  forward, 
L'Islet. 


4  Cases  Bleached  Shirtina:, 

750  40  17321 

751  40  1736 

753  1745J 

754  40     17412     695-5  yds,  r?7y  12. icts. 
Note  at  8  mos.  from  Au^.  H. 


20 


Stein  &  Co., 


St.  Mary,  P.  Q. 


82Prints,973  1858 

52  "     965  1834 

53  "     967   1895    5587vd.^l2c.  670.44 


620 


674 


70 


'-  972  19242 
''  968  1954 


49  '*  971  19292  5808yd.^l3c.  755.04 
Note  at  6  months. 
25  


Byrne  &  Sox, 


Kamouraska. 


200  9-8  1400  RobesaLes(l0yds.)^|2 
Received  Cash. 

2o 


C.  E.  Lawson, 


Sorel. 


6  White  Piques,  119i  ^  75  cts.    $89.44 
2  <•  373  ''  80  "        30.20 

4  "  641   ti  80  a         51.40 


Note  at  8  mos.  trom  date. 


Sales  on  time, 

Sales  for  Cash,  entered  herein  but  posted 

from  C.  B., 
Petty  sales,  entered  alone  on  C.  B., 

Total  sales  for  the  month. 
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972  58 


869 


38 


1425 


48 


400 


00 


17104 


400 
662 


3438J 

1062 
4500 


SALES  BOOK,— SET  IV. 

Quebec,  September  1,  1871. 


A.  M.  RooNEY  &  Co.,             Montreal. 

H.M. 

62 

1  bale  Brown  Sheeting,   563^  yards  at 
14  cts.                                  $  78.89 
50  doz.  Gent'sLinenHdkfs.,  at$5  250.00 

R.X. 

231 

1  case  Cotton  Damask,  540  yds., 

at20ct8.                                108.00 
16  pes.  Black  Bombasin,  558  yds. 

at  11.25                        *         710.00 

1  case  Silecia,  2200  yds.  at  13  c.  286.00 

1432 

8^ 

Note  at  6  mos. 
5 

S.  D.  HiGGTNS,                            Quebec. 

231 

10  pes.  Black  Bombasin.   350  yards,   at 
$1.10                       '              $385.00 

19 

20  pes.  Duck,  710  yds.  at  20  cts.    142.00 

627 

OO 

Note  at  8  mos. 
8 

J.  F.  Nestor,                     St.  Thomas. 

1  bale  Stark  Brown  Sheetings,  829  yds. 

at  10  cts.                             1  82.90 

1 

130 

1  bale  4-4  Shaker  Flannel,  337^ 

yds.  at  50  cts.                        168.75 

12  pes.  Green  Veil  Barege,   200 

yards,  at  35  cts.      '                70.00 

1066 

1   case   Solid   Check  Ginghams, 

2394  yds.  at  18  cts.               430.92 
Note  at  8  mos. 
15 

752 

57 

S.  R.  Woods,                             Ottawa. 

4  cases  Harcp  Prints, 

M. 

4R1 

246     1332 

C. 

491 

1262     15812 

M. 

509 

1108     1222 

M. 

97 

1276     17152  5851  yds./®  12  cts.  $702.12 

2  bales  Brown  Globe  Drills, 
1141     10323 
1147     1029  20613  yds. /S)  10  cts.     206.17 

908 

2^ 

Note  at  8  mos. 

> 

20 

N.  B.  Roy,                                   Levis. 

9  cases  Cotton  Damask,  4860  yards  at 

20  cts.                                  $972.00 

5  %  otf,                         48.60 

923 

40 

Received  cash. 



___ 

Amounts  forward, 

923 

40 

3620 

7& 

102 


SALES  BOOK,— SET  IV. 

Quebec,  Septembi-r  25,  1871. 


Amounts  forward, 

Ed.  Curran,  Richmond. 

90  dox.  Ladies' Lisle  Gauntlets,  ^  15  $450,00 

5  "       "       Kid  Gloves,  $7       35.00 

485.00 
5  %  off,  24.25 

Received  cajsh. 


27 


923 


460 


Lee  &  Strang, 


Toronto. 


60|ps.  Mohair Mixture8,299fV'?z>I5  c.  $449.40 
60|  Bye  Cloths  assorted,  2069  14  c.  415.66 
60|         ''  '•         2978     14  c 


6 

62 

120 

66 


60|         ''  «'         2965     14  c. 

60|         «  ^'        2966     14  c. 

60|         ''  '•         29652  14  c. 

60|ps.FineM.Mixturei.,28772  27  c. 
Note  at  8  months. 

28 


416.22 
415.10 
415.24 
415.17 
776.92 


T.  Ross  &  Co.,  Kingston. 

4  ps.  White  Piques,  75^  (cb  %\  .00      $75.25 

1  ''  15  1.25         18.75 

60|  ps.  Lavellas,    3028^  .16       484.52 

Note  at  8  months. 


30 


A.  R.  Jacob,  Bati«can. 

^  doz.  Men's  Novi  Silk  Shirts,  (cb  $20  $10 

I     "  •'  "  25     25 

\     u  u        ■    u  3Q     3Q 

I     "  •'  "  35     35 

Note  at  3  months. 


Sales  on  time, 

Sales  for  cash,  entered   here   and  posted 

from  C.  B. 
Petty  sales  entered  alone  on  C.  B. 

Total  sales  for  the  month. 


103 


40    3620  75 


75 


3303 


578 


1384 
1106 


Ti 


52 


100 


7602 
2490 


10093 


00 


23 


CASH  BOOK, 

This  is  the  most  convenient  form  for  a  Cash  Book  to  be  kept 
in  connection  with  a  general  merchandise  business ;  the  feature 
of  special  columns  may  be  extended,  if  desirable.  It  will  be  seen 
that  all  cash  entries,  debit  and  credit,  are  taken  to  the  Ledger, 
either  through  the  Journal  or  directly,  from  this  book,  together 
with  all  accounts  producing  or  costing  cash.  The  amounts  dis- 
tinguished as  *'  per  petty  Cash  Book,"   are  entered  here  from  a 


Dr. 


Cash. 


j 

Mdte. 

Sundr. 

Bal. 

1871 

Aug 

1 

Ainotinf  on  hand, 

\ 

7380 

50 

ti 

1 

V 

Mdse., 

Sale?,  per  Petty  C.-Book. 

97 

50 

«« 

1 

S.  R.  BOYCB, 

Rec'd  on  acct.                     i 

600 

00 

<• 

5 

V 

Loan, 

Return  from  J.  E.  Law- 
rence.                             1 

800 

00 

^ 

6 

S.   R.  BOTCB, 

Rec'd  in  full  of  acct,          i 

1410 

00 

8 

Mdsb., 

Sales,  per  Petty  C.-Book. 

120 

00 

14 

V 

Bills  Rkc'blk 

J.  N.  Gait's  note  due. 

1264 

00 

15 

Mdsb., 

Sales,  per  Petty  C.-Book. 

110 

50 

18 

V 

Bills  Rec'ble, 

S.  I.  Perron's  note  di?c'td. 

1 

800 

00 

21 

Mdse., 

Sales,  per  Petty  C.-Book. 

102 

50 

25 

Mdse., 

Sold  Byrne  &  Son,  (S,  B.) 

400 

00 

25 

V 

Bills  Rbo'blb, 

Stein  &  Co.'s  note  disc'td. 

1425 

48 

27 

Mdse., 

Sales,  per  Petty  C.-Book. 

160 

00 

30 

Mdse., 

Sales,  per  Petty  C.-Book. 
Rec'd  in  full  of  acct. 

72 

00 

31 

V 

W.  E.  Gray, 

1480 

20 

1062 

50 

7809 

68 

Mdse.  Sales  for  Cash 

1062 

50 

_ 

Total  Cash  rec'd  during 
the  month 

8872 

18 

8872 

18 

16252 

68 

104 


-^ET  IV. 

book  containing  sales  too  insignificant  to  be  entered  on  the  regular 
Sales  Book.  The  column  headed  "  Balances,"  will  be  found  very 
convenient  for  the  purposes  for  which  it  is  used.  The  Check- 
marks, in  the  column  following  dates,  are  made  to  indicate  that 
the  amounts  opposite  in  the  '•'  Sundries  "  column  have  been  jour- 
nalized. Were  these  amounts  posted  directly  to  the  Ledger,  the 
Ledger-page  would  be  written  instead  of  the  Check-marks. 


Cash. 


Cr. 


871 

1 

« 

3 

V 

M 

3 

V 

ft 

5 

V 

« 

5 

V 

;; 

7 

in 

V 

<i 

12 

V 

« 

15 

u 

18 

V 

(* 

20 

V 

« 

23 

V 

« 

25 

It 

25 

t, 

25 

n/ 

It 

25 

V 

29 

V 

Mdsr., 

EXPRNSE, 

Loan, 

EXPBNSB, 

J.  A.  Hall, 

R.  P.  Davis, 

Mdse., 

Expense, 

Mdsr., 

Interest, 

T.  J.  Colston, 

Bills  Payable, 

Mdse., 

Mdse., 

Expense, 
Interest, 
C.  S.  Mitchell, 


Madden's   Invoice,  per  Dom. 

I.E. 
Paid  A.  Miller's  bill 
Lent  J.  E.  Lawrence  for  one 

day 
Postage  Stamps,  $2 ;  Drayage, 

$5.50 
Paid  him  on  Private  acct. 
Paid  him  in  full  of  acct. 
Duties,  as  per  Foreign  I.  B. 
Drayage  and  Porterage 
Duties,  as  per  Foreign  I.  B. 
Discount  on  Perron's  note 
On  Private  acct. 
Note  favor  G.  H.  Shills  due 
Duties,  per  Foreign  I.  B. 
L.  Power  &  Co.'s  Invoice,  per 

Dom.  I.  B. 
Clerk  hire,  $30  ;  $20 
Discount  on  Stein  <fe  Co.'s  note 
On  private  acct. 


Mdse.  purchased  for  Cash 

Total  Cash  paid  out  during  the 
month 

Bcdantt  on  hand 


Mdse. 


1303 


105 
893 


2372 


76 


06 


Sundrit^ 


15 

800 

7 
80 
175|0O 

25  oe 

15  [60 

lonloo 

3800  00 


5000 

50  44 
13000 


62->8|79 
2372!0tt 


7620 
8631 


16252 


6a 


105 


Dr, 


Cash 


1871 
Sept 


Mdsk., 
Interest, 
Bills  Aec'ble, 

Mdsb., 
Mdse., 
Mdsb., 
Mdsk., 

MOSE., 

Mdse., 
Mdsb., 


Balance  on  hand, 
Sales,  per  Petty  C.-Book 
Disc't  on  note  fav.  A.  G.  C. 
Disc't  A.   M.   Rooney  &, 

Co.'s  note 
Sales,  per  Petty  C-Book 
Sales,  per  Petty  C.-Book 
Sales,  per  Petty  C.-Book 
Sold  N.  B.Roy,  per  S.  B. 
Sfrfes,  per  Petty  C.-Book 
Sold  E.  Curran,  per  S.  B. 
Sales,  per  Petty  C.-Book 


Mdse.  Sales  for  Cash 

Total  Cash  rec'd  during 
the  month 


249U  25 


Mdae. 


70  20 


150  jOO 
21850 
3fi2i40 
923:40 
180  0(1 


460 
125 


Sundr. 


29 
1432 


1462 
2490 


75 


89 


395289 


Bal. 


89 


72 


106 


Book. 


Cr. 


1871 
Sept 


Expense, 

Loan, 

Bills  Patabli 

Intbbest, 

Mdse., 

EXPKXSE, 

R.  A.  HuDOX, 

Mdse., 

Expense, 

Expense, 


. 

McUe. 

\Sundri«t. 

Paid  Drayage,  $9 ;  Porterage 

$8.50 
Lent  L.  Morgan 
Disc'td  Note  favor  A.  Q.  Cook 
Discount  on  A.  M.  R.  k  Co.'s 

note 
Duties,  as  per  For.  I.  B. 
Paid  Drayage,  on  acct. 
Paid  on  private  acct. 
Duties,  as  per  For.  I.  B. 
Postage,  $4;  Porterage,  $5  j 

alms,  $3 
Paid  Drayage  in  full 

276 

28 

10 
29 

17 

600 
1500 

49 

75 
140 

12 
20 

50 

00 
00 

60 

00 
00 

00 
75 

Mdse.  purchased  for  Cash 

304 

39 

2414 
304 

85 
39 

Total  Cash  paid  for  the  month 
Balance  on  hand 

2719 
9865 

24 

48 

, 

12584 

72 

1 

107 


BILL  BOOK, 

The  Bill  Book  can  never,  with  advantage,  be  made  &  principal 
l^ook,  from  which  to  post.     The  form  presented  below  is  the  best 

Bills 


No. 

When 
Rec'd. 

Drawer  or  Endorser. 

Drawee  or  Maker. 

1 

Aug.     1 

W.  H.  Ellison. 

J.  N.  Gait. 

2 

"       1 

D.  Atkinson. 

S.  I.  Perron. 

3 

"       1 

H.  M.  &  Co. 

L.  Beaudry, 

4 

<(     12 

(I 

F.  Peters  &  Co. 

5 

u     14 

ii 

Hazel  &  F07. 

6 

"     20 

J.  R.  East. 

Stein  &  Co. 

7 

"     28 

H.  M.  &  Co. 

C.  E.  Lawson. 

8 

Sept.     1 

li 

A.  M.  Rooney  &  Co. 

9 

«       5 

a 

S.  D.  Higgins. 

10 

"       8 

u 

J.  F.  Nestor. 

11 

"     15 

J.  0.  Moss. 

S.  R.  Woods. 

12 

''     27 

H.  M.  &  Co. 

Lee  &  Strang. 

13 

"     28 

u 

T.  Ross  &  Co. 

14 

<'     30 

u 

A.  R.  Jacob. 

Bills 


xr« 

When 

Issued. 

1 

Feb.    20 

2 

April    1 

3 

May   12 

4 

Aug.  10 

5 

"    11 

6 

Sept. 

Drawer  or  Endorser. 


G.  H.  Shills. 
S.  A.  Pugh. 
A.  G.  Cook. 
P.  McHugh  &  Co. 
N.  Casey  &  Bro. 
Bell  &  Archer. 


Drawee  or  Maker. 


H.  M.  &  Co. 


108 


—SET  IV. 

for  general  purposes,  although  the  arrangement  in  the  former 
example  is  more  comprehensive. 

Receivable. 


Date. 

Time. 

When 
Due. 

Amount. 

When  and  How  disposed  of. 

1871 

1871 

Feb.    11 

6  mo. 

Aug.  14 

1264 

00 

Aug. 

14 

Paid. 

April  12 

8  mo. 

Dec.    15 

800 

00 

it 

18 

Discounted. 

Aug.     1 

3  mo. 

Nov.     4 

699 

06 

u     12 

6  mo. 

Feb.    15 

273 

52 

u     14 

8  mo. 

April  17 

869 

38 

"     20 

6  mo. 

Feb.    23 

1425 

48 

a 

25 

Discounted. 

"     28 

8  mo. 

May      1 

171 

04 

Sept.     1 

6  mo. 

March  4 

1432 

89 

a 

6 

Discounted. 

''       5 

8  mo. 

May     8 

527 

00 

"'      8 

8  mo. 

'•     11 

752 

57 

''     15 

8  mo. 

''     18 

908 

29 

li     27 

8  mo. 

''     30 

3303 

71 

"     28 

8  mo. 

''     31 

578 

52 

"     30 

3  mo. 

Jan.      2 

100 

00 

Payable. 


Date. 

Time. 

AVhen 
Due. 

Amount. 

When  and  How  redeemed. 

1871 

Feb.    20 

6  mo. 

Aug.  23 

3800 

00 

Aug. 

23 

Paid. 

Mar.  26 

8  mo. 

Nov.  29 

3200 

00 

May   12 

6  mo. 

*'     15 

1500 

00 

Sept. 

5 

Discounted. 

Aug.  10 

6  mo. 

Feb.    13 

1006 

64 

-    11 

8  mo. 

April  14 

660 

73 

Sept.  20 

6  mo. 

Mar.  23 

1926 

14 
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INVENTORY  BOOK. 

This  book*is  used  to  enumerate  the  different  articles  of  unsold 
merchandise,  at  such  times  as  may  be  deemed  desirable.  It  is, 
in  this  instance,  purely  an  auxiliary,  the  amount  of  merchandise 
on  hand  being  included  in  the  opening  journal  entry.  Inventories 
are  frequently  copied  into  one  of  the  Invoice  Books ;  but  a  sep- 
arate book  is  preferable. 


Mdse.  on  hand,  August  1,  1871. 


Marks. 

Nos. 

Yds. 

Price. 

Amount. 

H.  M. 

1  bale  Brown  Sheetings 

5632 

.11 

61 

98 

R 

J  92 

1  case  Black  Velvet 

796 

.263 

212 

93 

L.  B. 

1 

1  case  Paper  Cambrics 

2000 

.061 

125 

00 

8 

21  pairs  White  Blankets 

3.43 

72 

OH 

41  pes.  Black  and  White  Tweeds 

13692 

.25 

.342 

37 

21     ''    Fancy  Cassi meres 

5761 

.60 

345 

75 

197 

17     ''    Black  Satinet 

469 

.522 

246 

22 

V.  F. 

1  case  Woolen  Shawls 

60 

4.89 

293 

40 

281 

26  pes.  Black  Bombasin 

900 

.872 

787 

50 

19 

37     <'   Duck  Canvas 

1392 

.15 

208 

80 

2  bales  Black  Wadding doz. 

80 

.22 

17 

60 

1289 

110  Robes 

1.50 

165 

00 

A.  B. 

1  case  Cottonades 

6871 

.222 

154 

63 

R.&X. 

10  cases  Cotton  Damask 

5400 

.16 

864 

00 

62 

150  doz.  Gent's  Linen  Hdkfs 

4.50 

675 

00 

M. 

150  pes.  Diaper 

.90 

135 

00 

50|-  Play  Linens 

19312 

.17 

328 

35 

190 

1  case  Black  Alpacas 

910 

.272 

250 

25 

N.  A. 

4 

1     ''    Opera  Flannel 

750 

.372 

281 

25 

100  doz.  Men's  Gloves 

2.50 

250 

00 

140    <'    Ladies'  Lisle  Gauntlets 

4.46 

624 

40 

5    ''        "       Kid  Gloves 

6.25 

31 

25 

1  bale  Stark  Brown  Sheetings 

829 

.082 

70 

46 

130 

I     ''   4-4  Shaker  Flannel 

3372 

.45 

151 

88 

12  pes.  Green  Veil  Barege 

200 

.29 

58 

00 

1066 

1  case  Solid  Check  Ginghams 

2394 

.14 

335 

16 

25  pes.  Coburgs 

525 

.50 

262 

50 

1  case  Silecia 

2200 

.091 

203 

50 

4595 

1     ^^    Linseys 

12662 

.172 

221 

64 

1     "    Corset  Jeans 

17251 

.06 

103 

51 

B.  S. 

1     "    Delaines 

1300 

.25 

325 

00 

3024 

1     "    D.  Bege 

864 

.11 

95 

8299 

04 

40 

110 


JOURNAL,— SET  IV. 


Quebec,  August  1,  1871. 


SrNDKlES 


Cash 

Merchandise 
Bills  Rec'ble 
Store  Rent 

S.  R.  BOYCE 

W.  E.  Gray 

To  Bills  Payable 
"  R.  P.  Davis 
''   A.  J.  Hall 
'<  C.S.Mitchell 
"   R.  A.  HuDON 


To  Sundries. 

Resources  and  Liabilities  of  A.  J. 
ti all,  C.  S.  Mitchell,  and  R.  A.  Hu- 
don.  partners  in  the  firm  of  "  Hall, 
Mitchell  &  Co.,"  doing  a  general 
Jobbing  and  Importing  business 
in  the  City  of  Quebec ;  as  taken 
from  the  Balance  Sheet  of  their 
last  Ledger : 

Aint.  on  hand,  per  C.  Book  $7389.50 

"       Inv.      "        S299.40 

Notes  on  band,  per  Bill  "        2064.00 

Advance  payment  for  rent      1600.00 

Balance  of  account  2040.00 

"  "  1480.20 


22864.10 

Notes  outstanding,  per  B.  B.  8500.00 

Balance  of  account  175.00 

Net  Investment  4729.70 

'•'         "  4729.70 

'<  "  4729.70 


31 


Merchandise 

To  Bills  Payable 


"  J.Ddffy&Co. 
"  C. Shields* Co. 
"  J.  A.  Knight 


To  Sundries. 


For  the  following  Invoices  per  Dom. 
I.  B.:  From  P.  McHugh  &  Co., 
Aug.  10  1006.64 

FromN.CMey&Bro.Aug.ll  660.73 


1667.37 

Inv.  of  Aug.  10,  per  For.  I.  B.  221.11 

"     15,  «  346.36 

"        »      25,  ««  440.14 

in 


22864 


2574 


10 


98 


2574 


98 


JOURNAL,— SET  IV. 

Quebec,  August  31,  1871. 


Bills  Receivable 


To  Merchandise. 
Sales  for  the  month,  per  Sales  Book  : 
L.  Beaudry,  Aug.  1,  $699.06 
F.  Peters  &  Co.,  "  12,  273.52 
Hazel  &  Foy,  "  14,  869.38 
Stein  &  Co.,  "     20,  1425.48 

C.  E.  Lawson,        "     28,    171.04 


Cash 
To  Mdse. 

"    S.  R.  BOYCE 

"  Loan 


To  Sundries. 


Keceipts  per  Cash  Book  : 

Total  Sales  for  Cash  1062.60 

Rec'don  acct.,$600;  $1440  2040.00 

Return  from  J.  E.  Lawrence    800.00 


"    Bills  Rec'blE    Received  on  Notes,  $1264; 

$800;  $1425.48  3489.48 

<'    W.  E.  Gray       In  full  of  acct.  1480.20 


Sundries 

Mdse. 

Expense 

Loan 

A.  J.  Hall 

R.  P.  Davis 

Interest 

T.  J.  Colston 

Bills  Payable 

C.  S.  Mitchell 


To  Cash. 

Disbursements  per  Cash  Book : 

Purchases,  etc.,  for  Cash       2372.06 

As  per  Items,  $15.25 ;  $7.50  ; 

$25;  $50  97.75 

Lent  J.  B.  Lawrence  800.00 

Paid  on  private  acct.  80.00 

In  full  of  aect.  175.00 

Per  Items,  $15.60  ;  $50.44  66.04 

Paid  on  private  acct.  100.00 

Redeemed  note  favor  G.  H. 

Shills  3800.00 

Paid  on  private  acct.  130.00 
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JOURNAL, -SET  IV. 

Quebec,  September  30,  1871. 


Mdse. 

To  Bills  Payable 
'*  W.  Meade  &  Co. 
*'  J.  Bailey  &  Son 


To  Sundries. 

Invoice  per  Dom.  I.  B. 

From  Bell  &  Archer,  Sept.  20  1926.14 

Inv.  of  Sept.  10,  per  F.  I.  B.  1453.19 


20, 


188.62 


Bills  Receivable 


To  Mdse. 

Sales  for  the  month,  as  per  S.  B. : 
A.M.Rooneyi'Co.,Sept.  1,  14o2.S9 

S.  D.  Higg-DS  "     5,     527.00 

J.  F.  Nestor  "    8,    752.57 

S.R.Woods  "  15,    908.29 

Lee  &  Strang  "  27,  3303.71 

T.  Ross  &  Co.  "  28,     678.62 

A.  R.  Jacob  "  30,    100.00 


Cash 

To  Mdse. 
^'  Interest 
"  Bills  Rec'ble 


To  SCNBRIES. 

Receipts,  per  Cash  Book  : 

Tc  tal  Sales  fur  Cash  2490.25 

Uisc't  on  note  fav.  A.  G.  C.       29.75 

Rec'd  on  notes  1432.89 


Sundries 

Mdse. 

Expense 

Loan 

Bills  Payable 

Interest 

R.  A.  Hud  on 


To  Cash. 

Disbursement*!,  per  Cash  Book  : 
Purchases,  etc.,  for  Cash         304.39 

Perrteras,$17.50;$75;?12; 

$20.75  125,25 

Lent  L.  Morgan  600.00 

Disc'td  note  far.  A.  G.  Cook  1500.00 

Disc't  on  A.  M.  R.  &  Co.'s  note    49.60 

Paid  on  private  acct.  140.00 

113 


3567 


3567 


7602 


95 


95 


93 


7602 


98 


395^89 


3952 


2719 


89 


24 


I 

!  2719 


24 


HAIili,  MITCHELL  &  CO.'S 


Dr. 


Balances  of  their  Resources 


Cash, 

Mdse., 

Store  Rent, 

Bills  Rec'ble, 

Loan, 

T.  J.  Colston, 


Resources. 

Balance  on  hand. 

Balance  on  hand,  per  Inventory. 

Advance  payment. 

Balance  on  hand. 

Balance  due  them. 

Balance  in  their  favor. 


$9865 

48 

7816 

61 

1600 

00 

818.3 

09 

600 

00 

100 

00 

$28166 


18 


Dr. 


Balances  of  their  Losses 


Losses. 


Expense, 
Interest, 


Loss. 

L068. 


A.  J.  Hall's  ^  net  gain, 

C.  S.  Mitchell's    ^  net  gain, 
R.  A.  Hudon's        I  net  gain. 

Net  Gain, 


$1661.05 
1661.05 
1661.05 


223 
85 


4983 


$5292 


00 
89 


15 
04 
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BALANCE  SHEET,  SET  IV. 


and  Liabilities. 


Cf, 


Liabilities. 

Bills  Payable,       Balance  outstanding. 
J.  DoFFY  &  Co.,      Balance  in  their  favor. 
C.  Shields  &  Co.,  Balance  in  their  favor. 
J.  A.  Knight,          Balance  in  his  favor. 
W.  Meade  &  Co.,    Balance  in  their  favor. 
J.  Bailey  &  Son,     Balance  in  their  favor. 

A.  J.  Hall's,           Share  of  capital,         $6310.75 
C.S.Mitchell's,    Share  of  capital,           6260.75 
R.  A.  Hudon's,        Share  of  capital,           6250.75 

$  6793 
221 
246 
440 
1453 
188 

18822 

51 
11 
36 
14 
19 
62 

Net  Capital. 

25 

$28165 

18 

and  Gains. 


Cr. 


Gains. 

Merchandise^ 

%  5292 

04 

_^ 

$  6292 

Oi 
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BOOK-KEEPING 


BY 


si:n"ole  Eii^TK;":sr. 


REMARKS. 

Though  we  have  introduced  Double  Entry  Book-keepinoj  before 
Single  Entry,  yet,  we  admit  that  book's  may  be  kept  by  single 
entry  by  those  unacquainted  with  -the  principles  of  double  entry ; 
but  the  mere  keeping  of  accounts  is  not  all  that  is  required.  We 
gave  tlie  precedence  to  the  method  by  double  entry,  as  it  is  con- 
ceded to  be  greatly  superior  to  that  by  single  entry.  In  fact,  the 
simplest  settlement  of  Partnership  accounts  involves  the  principles 
of  double  entry ;  and,  if  the  commonest  English  education  ii^- 
eludes  a  knowledge  of  Arithmetic,  Mensuration,  and  even  of  Algebra 
and  Geometry,  it  ought  surely  to  include  a  knowledge  of  accounts 
sujGficient  to  make  a  partnership  settlement  between  two  mechanics. 

The  following  set  in  Single  Entry  Book-keeping,  though  short, 
exhibits  such  a  variety  of  transactions  as  is  necessary  to  an  illus- 
tration of  it. 

The  principles  of  Single  Entry  are  so  easy  of  comprehension  a« 
fsc-arcely  to  need  explanation.  Accounts  are  kept  only  for  persons, 
who  alone  have  accounts  in  a  *'  Ledger,"  and  become  debtors  and 
creditors  as  they  owe  us  or  we  owe  ihem. 

The  principal  books  of  entry  are  a  ''  Day  Book  "  and  a 
*'  Ledger."  Besides  thess,  there  are  other  books  termed  "  Auxil- 
iaries," varying,  as  in  Double  Entry,  in  number  and  form  accord- 
ing to  the  business. 

All  transactions  requiring  a  debit  or  credit  to  any  person  with 
"whom  you  have  dealings,  are  entered  in  the  Day  Book.  The  form 
of  entry  is  very  simple,  thus  :  "  Paul  O'Neil  Dr.  To  5  yds.  Linen 
<^  25  cts.,"  or  '*  Peter  Howard  Or.  By  Cash  on  %,  $8.00  ; "  in 
every  case  specifying  the  details  which  constitute  t!ie  debit  or 
credit.  This  is  the  only  book  from  which  posts  are  made  to  the 
Ledger. 
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DAY  BOOK— SINGLE  ENTRY. 

Remark. — The  Day  Book  being  derived  from  the  "  Auxiliary 
Books,"  might  simply  give  the  abridgement  of  the  transactions. 
As  the  Cash  Book  is  the  only  auxiliary  one  we  open  in  this  short 
single  entry  set,  we  write  in  the  Day  Book  the  details,  that  would 
otherwise  be  shown  in  the  omitted  auxiliaries. 

Quebec,  July  5,  1871.  1 


C.  I.  Lake,  St.  Mary, 

By  45  bbls.  Extra  Flour,  fa)  §6.25 


Cr. 


J.  N.  KiROL'AC, 


Cr. 


By  60  barrels  Rye  Flour,   (ci  $5.80,  and  at  3 
months'  credit 


10 


Cr. 


R.  J.  Vincent,  Levis, 

By  700  lbs.  Butter,  (a)  15  cents 
Dr. 

To  my  note  of  this  day  (a  1  month  in  full  of  % 
11 


L.  P.  Clark 

To  Cash  lent  to  hini 


C.  L  Lane 

To  Cash  on  % 


Dr. 


Dr. 


12 


G.  N.  Holland,  Montreal,  Dr. 

To  Freight  &  Cartage  of  30  bbls.  Green  Apples, 
fd)  $4,  received  from  him  to  be  sold  for  his  % 

ui 


$  281 


25 


318 


105 


105 


200 


81 


00 


00 


0» 


OO 


25 


50 


Qr-'o   July  12,  1871, 


2 

S.  Fraser  &  Co.                                                Cr. 

1 

1 

I3y  60  bbls.  Oatraeal,  ^  I6.C0                             1 

Dr. 
To  Cash  on  %                                          $  50.00  , 
"  my  note  of  this  day,  at  2  mos.,  for      120.00 

17u  Oh 

1.'? 

C.  I.  Lane,                                                        Dr. 

3 

To  mv  note  at  CO  days,  for                      $180.00 
''    Ca-l    in  lull  of  %                                      20.00 

200 

00 

15 

J.  Gleason,                                                          Cr. 

By  18  bags  Java  Coffee,   1044  lbs.  net,  fo)  16 
cts.,  received  per  steamer  Florida 

167 

04 

2 

ir. 

L.  P.  Clakk,                                                       Cr. 

3 

By  Cash,  in  lu!       r  'loan  of  11th  inst.     $200.00 
•'       "      lent  1.....  iliis  day                           75.00 

275 

00 

17 

S.  J.  Pierce,                                                      Dr. 

To  12  bags  Java  Coffee,  696  lbs.,  ^  20  cts. 

139 

-i 

2 

18 

L.  P.  Clark,                                                       Dr. 

To  Cash,  in  full  for  loan  of  16th  inst. 

75 

00 

3 

'?() 

S.  J.  Pierce,                                                       Cr. 

3 

By  his  note,  at  40  days,  on  ^c  for  his  purchase 

of  17th  inst.,  for                                     $100.00 

''   Cash  in  full  of  %                                    39.20 

139 

20 

91 

A.  T.  Hughes                                                     Dr. 

To  50  bbls.  Rye  Flour,  fed  |6.10 

305 

00 
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QuF.BEC,  July  22,  1871. 


:i 


S.  Fraser  &  Co. 


J)r. 


To  my  note  in  their  favor,  at  40  days,  <lra\vn  I'.i 
the  balance  of  their  acct.,  $208,  with  iiitero.-i 
atQ%,  $210  0,- 

Less  interest  added  2J)H 


:^,  A.  T.  HcGHEs, 

By  Casii  on  % 


Cr. 


20-SoO 


120 


00 


C.  T.  Lane, 

By  40  bbls.  Fancy  Flour,  ^i)  $7 

2G     


Cr. 


(^.  N.  Roi.i.AN-n, 


Cr. 


By  oO  bbls.  Green   AppleS;   solJ   for  hU  %  'or 
Ca--h,  per  Account  Sa^e'r.  rendered  Lu:i 

Dr. 


To  Storage  on  .'>0  Ills. 
^'   Ccn'.mifcr-joa  on  $180,  at  4  % 


$1.00 
7.20 


C.  L  Laxk,  Dr. 

To  his  Draft  on  u--,  :^*  10  ..iay  ^  sight,  i.\  favDr  ol" 
L.  Water,  acct-pic  I 


2S0 


00 


180 


200 


00 


A.  T.  HiGHES,  Cr. 

By  his  Draft  at  8  days  sigh*,  on  J.  Delorin?, 
accepted 


10/ 


00 


30 


G.  N.  ROLT-ANI), 


To  700  lbs.  Butter,  rd)  18  cts. 
"    Cash  in  full  of  % 
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Dr. 

$126.00 
39.30 


!        163 


30 


CASH  BOOK,— SINGLE  ENTRY. 

Dr.         Cr. 


1871 

$ 

C. 

$ 

c. 

July 

1 

Amount  of  Casli  on  hand  at  commencing 
business 

3000 

00 

li 

4 

Paid  for  800  bu.  Wlieat,  red  72  cts. 

21(> 

00 

it. 

6 

"'     for  Freight  and  other  expenses 

2 

GO 

i. 

]] 

"     L.  P.  Clark  as  a  loan 

•'     C.  I.  Lane  on  ^ 

"     for  Freight  and  Drayage  on  an 

200 
81 

00 
25 

u 

12 

Invoice  of  applea  iroin   G. 

N.  Holland 

6 

50 

a 

a 

"     S.  Fraper  &  Co.  on  % 

50 

00 

a 

l.S 

"     C.  I.  Lane  on  % 

20 

00 

a 

15 

^'     for  Freight  and  CaitHL^e 

3 

40 

11 

Ifi 

RecM  of  L.  P.  Clark,  fur  loan  of  1  Ith.inst. 

200 

00 

<( 

ii 

''      of  L.  P.  Clark  as  loan 

75 

00 

u 

17 

''      lor  pale  of  12  bbls.  cxira  Flour,  fa)  $7 

84 

00 

li 

»• 

Paid  for  Adverti.'5ing,  tic. 

2 

50 

11 

18 

"     L.  P.  Clark  lor  loan  of  K.th 

75 

00 

li 

20 

KtcM  ofS.  J.  Pierce,  lor  balance  ol  % 

39 

20 

a 

22 

Paid  for  Stationery 

/  " 

:;o 

i< 

28 

RecM  of  A.  T.  Hughes  on  % 

120 

00 

li 

26 

'•      lor  Sales  ol  Rolland'8  appUs 

180 

00 

li 

»« 

Paid  G.  N.  Holland  in  lull  of  % 

8!^ 

so 

li 

;n 

Balance  on  hand 

29 'Jo 

85 

3{>'J8 

21) 

3698 

20 

- 

- 

- 

Aug 

1 

Balance  from  Julj  81,  1871. 

2035 

j 
1 

! 
1 

i5 

i 
1 

120 


o 
o 

oc  zn 

o 

00 

-«       ■                il 

I!     - 

1871 
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STATEMENT 

SHOWING  THE   CONDITION   OF   THE   BUSINESS 

On  the  31st  of  July. 


Resources. 


1.  From  Lidger  Accounts. — Balance  due  by 

A.  T.  Hughes 

2.  From  Cash  fioo/c.— Balance  of  Cash  on  hand 

8.  From  Bill  Book. 

S.  J.  Pierce's  Note,  due  September  1st 
A.  T.  Hughes'  Draft,  due  August  8 

4.  From  Inventory.  —Merchandise  on  hand. 

Liabilities. 


1.  From  Ledger  Accounts. — Balances  due  to 

C.  I.  Lane 
J.  N.  Kirouac 
J.  Gleason 

2.  From  Bill  Book. 


Note  favor  R.  J^  Vincent,  due  Aug.  12 
"  "  S.  Fraser  &  Co.,  "  Sept.  13 
"         "     C.  I.  Lane  ''   Aug.  15 

"         ''    S.  Fraser  &  Co.,    ''   Sept.  1st 

Present  worth  or  net  capital 

My  capital  at  commencing  business  was 


Net  gain  realized  July  31st 


^    \c.\    $     c. 


80 
2995 


100 
105 

1188 


80 
318 
167 


105 
120 
180 
210 


4469 


28- 


1380 

3089 
3000 

89 
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CHANGING  SINGLE,  TO  DOUBLE  ENTRY. 

Let  the  Books  of  the  preceding  Set  in  Single  Entry,  be  changed 
to  Double  Entry, 

Preparatory  Statement. 


Statement  of  the  Resources  and  Liabilities  taken 
from  page  124. 

Resources. 


Personal  Accounts  Receivable  (already  posted) 
Cash,  per  Cash  Book 
Note^Receivable  on  hand,  per  Bill  Book 
Merchandise,  per  Inventory 

Liabilities. 


Personal  Accounts  Payable  (already  posted) 
BiHs  Payable,  outstanding, per  Bill  Bock 
Capital  at  commencing  business 

Net  gain  realized  in  business 


$     c 


80'00 

2995 1 35 

205100 

1188  93 


\\  565104 
815;08 


I      c 


4469 


4380 


28 


12 


89  16 


From  this  schedule,  it  will  be  evident  that  when  the  above 
resources  and  liabilities  are  duly  entered  upon  the  Ledger,  they 
will  lack  just  the  amount  of  net  gain  (S89.16)  of  balancing. 
Opening  in  the  Ledger  an  account  on  ray  name,  I  enter  to  its 
credit,  my  capital  at  commencing  business,  and  the  net  gain, 
$89.16,  as  properly  belonging  to  it.  I  shall  have  the  commence- 
ment of  a  Double  Entry  Ledger. 

I  now  complete  this  process  by  opening  accounts  in  the  extended 
Ledger  with  the  additional  resources :  Cash,  Bills  Receivable, 
3Ierchandise,  and  Bills  Payable.  These  new  accounts  constitute 
the  "  change,"  and  will  serve,  very  clearly,  to  show  the  exact 
difference  iu  the  two  pystems,  so  far  as  the  Ledger  is  concerned. 
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PRACTICAL  EXERCISES  IN  SINGLE  ENTP.Y. 

MEMORANDUM  I. 

August  1st,  IS7I9  T,  B.  N.  Lindsay,  commence  business  with 
a  capital,  in  Cash,  of  $500. —Paid  in  Cash  for  Paints,  Oils,  Glass, 
Brushes,  etc.,  $105.82.— Lettering  Tin  Sign  for  H.  Young,  $L75,  and 
sold  him  1  Light  Stained  Glass,  $5. — 2.  Paid  in  cash  for  2  Books 
Gold  Leaf,  75  cts.,  for  making  Step  Ladders,  $5,  for  Muslin,  37  ct?. 
— Bronzing  Candelabra  for  J.  Wilson  &  Co.,  $2. — 3.  Received  of  T. 
Morin  for  Glazing  27  Lights  10  by  12,  at  25  cents,  in  cash  $6.75. — 
Bronzing  of  a  Valve  for  L.  S.  Rogers,  60  cents,  and  sold  him  6  lbs. 
Blue  Paint  at  25  cents,  $1.50  ;  18  lbs.  White  Paint  at  12^  cents.— 4. 
Paid  in  cash  as  follows  :  to  W.  Bovd,  3  davs'  Work  at  $1.50  ;  to  H. 
Teakle,  2  days'  Work  at  75  cts.— The  Grand  Trunk  R.  R.  Co.  owes 
me,  viz.  :  for  Lettering  Sign  60  feet,  at  20  cts.  per  foot ;  for  Gilding 
Border  of  Sign,  $2;  for  Putting  up  Sign,  $2.5  J. —Due  Geo.  N.  Harper 
4  days' Labor,  at  $1.50.  Paid  him  on  %,  in  Cash  ?3.— 6.  The 
Grand  Trunk  R.  R.  Co.  owes  me  as  follows  :  for  Lettering  Sign  15  fl., 
at  20  cents ;  for  making  Board  and  putting  up,  $+.25. — 1  owe  J. 
O'Farrell  for  making  Sign  for  the  Grand  Irunk  R.  R.  Co.,  $3.— 
Hec'd  of  John  Ray  for  painting  Sign  as  pi^r  agreement,  in  cash,  $30. 
— 7.  Rec'd  of  H.  Young  in  full  of  %,  in  cash,  $6.75. — 8.  Bo't  of  A. 
Feigh  &  Co.,  Paints,  Oils,  etc.,  as  per  Bill,  amounting  to  $52.64. 
Paid  them  in  part  in  Cash,  $25. — ;^o't  of  W.  G.  McLean,  Glass  and 
Puttv,  amounting  to  $17.50:  Paints  and  Oils,  amtg.  to  $122.50.—©. 
Glazing  of  1  Light  11  by  18,  37  cts.,  for  L.  S.  Rogers.— 11.  Paid  A. 
Feigh  &  Co.  as  follows  :  in  cash,  on  account,  $Iu  ;  and  Glazing  of  10 
Lights  10  by  18,  at  25  cts. — I  owe  Geo.  N.  Harper  5.^  davs'  i.abor  at 
$1.50.  Paid  him  on  %.  in  cash,  $9.— Paid  H.  Teakle,' in  cash,  5^ 
days'  Work  at  75  cts. — 13.  The  City  Hall  owes  me,  viz.:  for  Glazing 
4  Lights  10  by  16,  at  25  cts.,  $1  ;  for  Painting  3  Rooms,  2  Coats,  as 
per  agreement,  $15. — 15-  Gave  A.  Feigh  &  Co.  an  order  on  the 
Grand  Trnnk  R.  R.  Co.,  for  $15.14.-17.  Rec'd  cash  for  37  lbs.  Blue 
Paint  at  25  cts.— 18.  I  owe  Geo.  N.  Harper  3.^  days  Labor  at  $1.50. 
Paid  him  cash  in  full  of  %,  $7.50. — Rec'd  cash  for  2  Lights  10  bv 
20,  Stained  Glass,  at  $4.50.— Paid  H.  Teakle,  in  ca-^h,  6  davs'  Work 
at  $1.-20.  Rec'd  cash  of  T.  Brown  for  120  lbs.  White  Paint  at  11 
cts. — Paid  cash  for  Repairs  of  Shop.  $2.12  ;  for  making  Transparency, 
Frame,  $4.38.-22.  Sold  Hardy  &  Gait  Stained  Glass  for  Transpar- 
ency, Fpame,  &c.  for  $40. — 24.  Received  cash  as  follows:  ofF.  J. 
Glover,  for  Stained  Glass,  as  per  agreement,  $25:  of  C.  Harris  for 
painting  Church,  $210. — 25.  H.  Young  owes  me,  viz.  :  for  Glazing 
New  Sash  at  Manufactorv,  as  per  agreement,  to  wic,  06  Lights  1 1  bv 
15,  at  9  cts. ;  139  Lights' 10  by  12,  at  7  cts. ;  1920  Ligiits  8  by  10,  at 
3  cts. ;  for  20  Lights,  Old  Glazing  1 1  by  17,  at  35  cts. :  for  Painting 
110  Window  Frames,  at  45  cts.  ;  for  Painting  Reception  Room,  $5.25. 
— Paid  cash  as  follows  :  to  L.  Jones  6  days'  Work,  at  ^>1 .50  •  to  H. 
Walter,  5^  days'  Work,  at  $1.50  5  to  H.  Teakle,  5  days'  Work,  at  $1  ; 
to  P.  Landry,  4^  days'  \vork,  at  75  cts.— 27.  Bo't  of  L.  S.  Rogers, 
viz. :  1  Black  Cloth  Dress  Coat,  $15  ;  1  Pair  Black  Cassimere  Pants, 
i6. — Paid  P.   Gardner,    Carpenter,   for  Sundry  Jobs,  as  per  Bill,  ia 
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cash  $22.50.-28.  Paid  cash  for  10  aals.  Linseed  Oil,  at  $1.62^.— 
29.  Rec'd  cash  for  Tin  Sign,  $10.  Paid  cash  for  Tin  and  Japanning, 
$4.25. — 30.  Hardy  &  Gait  owe  me  for  Painting  office,  as  per  agree- 
ment, $30.— Paid  H.  Teakle,  in  cash,  6  days'  Work,  at  $1.-31. 
Paid  for  Rent  of  Shop  one  month,  in  cash,  $16.67. 


Balances  of  the  Resources  and  Liabilities. 


Eesources. 

Liahiiities. 

Cash,  balance  on  hand 

$540 

08 

L.  S.  Rogers 

16 

38 

Stock  of  tools,  as  perl  n- 

J.  O'Farrell 

3 

00 

ventor^^-Book 

75 

00 

W.  G.  McLean 

140 

00 

Stock  of  paints,  etc. 

65 

50 

— 

H.  Young 

134 

12 

159 

38 

J.  Wilson  &  Co. 

2 

00 

Balance. — My  net  capital 

751 

93 

Grand  Trunk  R.  R.  Co. 

8 

61 

1 

City  Hall 

16 

00 

Hardy  &  Gait 

70 

00 

911 

31 

911 

31 

Thus : 

My  net  capital,  on  Sept.  1st,  is  $751.93 

**     **         "       at  commencing  business  was  only     575.00 


My  gains  in  business  have  been 


76.93 


MEMORANDUM  U. 


Sept.  1,  1871,  I  commence  business  with  the  following  re- 
sources :  Cash,  1801.34;  Merchandise,  $5120;  Bills  Receivable, 
$1385.60  ;  E.  S.  Burroughs  owes  me,  on  %,  $167.04;  L.  N.  Veldon, 
$120.98;  T.  A.  Maguire,  $96.40  ;  C.  N.  David,  $50.64.— I  owe  as 
follows:  On  Notes,  $350  ;  to  Poston  &  Co.,  on  ^,  $51.12 ;  to  Gar- 
neau  &  Roy,  $180.88.— Paid  L.Davis,  for  repairs  on  the  Store,  $38.74. 
—Sold  C.  N.  David,  on  credit,  2  bbls.  Flour,  at  $7.25,-2.  Sold  L. 
N.  Veldon,  on  %,  24  gals,  of  Sperm  Oil,  at  $1.50 ;  and  50  lbs.  Pow- 
dered Sugar,  at  10  cts.  per  pound.— 3.  Bo't  of  Poston  &  Co.,  on  %, 
8  boxes  Havana  Sugar,  3284  lbs.,  net  weight,  at  7^  cts. — Paid  in  cash, 
for  a  Set  of  Account  Books,  $20.50. — 4.  T.  A.  Maguire  has  paid  me 
$30,  on  his  old  account. — Sold  D.  S.  Raymond,  on  account,  60  lbs. 
Crushed  Sugar,  at  10  cts. ;  and  100  lbs.  Brown  Havana  Sugar,  at  8^ 
cts. — 6.  Bo't  of  Garneau  &  Roy,  on  %  Goods  amounting  to  $406.58. 
Paid  them  $300  in  cash. — 8.  Bo't  of  W.  C.  Lord,  for  cash,  Merchan- 
dise amounting  to  $290.40. — L.  N.  Veldon  has  paid  me  $40  on  %. 
— 8.  C.  N.  David  has  been  painting  in  the  etore  9  days,  at  $1.25,  for 
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which  I  am  to  give  him  credit.  And  I  sell  him  2  lbs.  Coffee  at  25 
ct.'. ;  and  8  lbs.  Crushed  Sugar,  at  12.^  cts.— 9.  SoldE.  S.  Burroughs, 
on  account.  2  bbls.  of  Flour  at  $7,  and  2  bbls.  of  New  Orleans  Sugar, 
weighing  468  lbs.,  weight  of  ca.^ks  40  lbs.,  net  weight  428  lbs.,  at  6 
ctp.  per  lb. — lO.  Paid  cash  for  provisions,  for  mv  house,  $14.16. — 
Sold  L.  N.  Veldon  2  bbls.  of  Flour  at  $7,  and  4  lbs.  ofNing  Yong 
Tea,  at  45  cts.  Bo't  of  him,  4  cords  of  Maple  Wood  for  the  Store,  at 
$5.-11.  The  amount  of  cash  rec'd  for  Sales  to  this  date,  is  $649.50. 
—Sold  T.  A.  Ma^uire  2  tuba  of  Butter,  120  lbs.— (tubs  17  lbs.,)  103 
lb=*.  net.  at  22  cti^.  a  lb. ;  and  83.^  lbs.  Cheese,  at  13  cts.— 13.  E.  S. 
Burroughs  has  given  me  his  Note  for  $200,  payable  in  30  days,  in 
]iart  pavtnent  of  his  account. — Paid  cash  for  Desk,  Chairs,  Stove,  etc., 
per  bill  ^53.— Sold  D.  S.  Raymond  2  bbls.  of  Flour,  at  $7.25,  and 
20  gallons  of  Sperm  Oil,  at  $1.50.  He  has  presented  his  bill  for 
*•  bakery  "  for  the  past  6  months,  amounting  to  |33.05,  and  has  paid 
tiie  balance  of  his  account,  $25.70,  in  cash.— 14.  Paid  Poston  &  Co. 
on  %,  in  cash,  $200.— Rec'd  of  S.  Baldwin  the  amount  of  his  Note  : 
principal  $700,  with  interest  for  three  months,  $10.50. — Bought  of  R. 
Colton  &  Son  a  bill  of  Mdse.  amounting  to  $246.90,  for  which  I  gave 
iiiy  Note,  at  2  months  from  date. — 15.  L.  N.  Veldon  has  given  me 
an  Order  on  Walter  «&  Lewis  for  Mdse.,  to  the  amount  of  $80;  auJ 
they  have  delivered  me  the  goods. — 16.  Sold  J.  Grant  2  barrels  of 
Flour,  at  .$7.50;  2  cwt.  of  Fish,  at  $4.25:  20  gals.  Molasses,  at  33 
cts..  and  2  lbs.  of  Black  Tea,  at  45  cts.— Rec'd  of  C.  N.  David  on  %, 
in  cash,  $20.-17.  W.  McKay  brought  an  Order  from  E.  S.  Bur- 
r-jughs,  requesting  me  to  sell  goods  to  McKay,  to  the  amt.  of  $36.92, 
and  to  charge  the  same  to  his  (Burroughs')  account;  and  I  have  de- 
livered the  goods. — Paid  my  Note  No.  1,  for  $350,  with  interest,  6 
months  and  15  days,  $11.38.— Sold  D.  S.  Raymond  2  tubs  of  Butter, 
il2  lbs.  net,  at  24  cts.- 18-  Bo't  Mdse.  of  Poston  &  Co.,  on  acct,, 
amounting  to  $334.38. —Rec'd  of  T.  A.  Maguire,  on  %,  in  cash,  $34. 
—Paid  cash  for  2  Cords  of  Maple  Wood,  for  the  Store,  $13.— The 
Cash  Sales  this  week  amount  to  $414.76.-20.  Sold  L.  N.  Veldon  2 
bbls.  ofN.  0.  Sugar,  416  lbs.  net,  at  5.^  cts.— Lent  L.  Shea  $1000, 
taking  his  Note  aL  60  davs,  for  same.— 21.  Rec'd  of  C.  N.  David 
$14.50  on  %,  in  cash.— 22.  Delivered  to  S.  A.  Boyd,  on  T.  A.  Ma- 
guire's  Order,  goods  amounting  to  $24. — 23.  E.  S.  Burroughs  has 
paid  me  $50,  in  cash,  on  ^^. — 24.  J.  Grant  has  sold  me  12  bbls.  of 
Apples,  at  $2.12^.  and  paid  the  balance  of  his  acct.  in  Cash,  $5.90. 
—Paid  Garneau  &  Roy  $100,  on  %.— 25.  Paid  a  bill  for  Clothing, 
for  myself,  $47.90.— Sold  L.  N.  Veldon  2  bbls.  of  Molasses,  containing 
GO  gals.,  at  28  cts.,  and  took  his  Note,  on  demand,  for  the  balance  of 
his  account,  $77.46. — The  Butter  which  I  sold  to  T.  A.  Maguire  on 
tlie  11th  inst.,  not  proving  as  good  as  I  thought  it  was,  I  have  made 
him  a  deduction  of  $3. — 27-  C.  F.  Joly's  Note,  No.  2,  was  paid  in 
to-day,  amounting  to  $685.60. — Gave  Poston  &  Co.  E.  S.  Burroughs' 
Note,  dated  13th  inst.  for  $200  :  and  also  my  Note,  at  60  days  from 
tiiis  date,  for  $80.— The  Cash  Sales  last  week  amounted  to  $*590.32. 
— 28.  T.  A.  Maguire  has  passed  a  Note  to  me,  which  he  had  pre- 
viously received  of  U.  Ryan,  for  .$50. — 29.  Gave  Garneau  &  Roy  my 
Note,  on  demand,  for  tlie  balance  due  them,  $187.46.-30.  Paid 
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Po?toii  &  Co.  $100  on  account,  in  cash.— Paid  my  Clerk's  salary  fl-r 
the  month,  in  cash,  $60.— Cash  Sales  tor  the  week,  1388.96.— Having 
taken  an  Inventory  of  the  goods  in  the  store,  I  tlnd  the  amount  to  be 
$5086.41..    I  have  Notes  against  various  persons,  amtg.  to  $1127.46. 

1  owe  Notes  amounting  to  $514.36. 

On  September  30t]i,*  my  Net  Capital  is  $7528.73,  and  my  Net  Gain, 
$:68.73. 

MEMORANDUM  III. 

October  1,  1871,  W.  S.  Drum,  Cabinet-Maker,  as>:ociat.es  with 
himself  T.  A.  Graham  ; — Drum  transferring  to  the  tirm  such  portion 
of  his  resources  and  liabilities  as  is  mutually  agreed  upon,  and  Gra 
ham  investing  their  equivalent  in  cash.  The  parties  are  to  share 
alike  in  gains  and  losses. 

W.  S.  Drum  invests  in  the  business,  as  follows:  Cash,  100:  Sun- 
dry Notes  which  he  holds  against  others,  per  B.-B.,  $700;  E.  Miles' 
balance  of  account,  his  favor,  $111.50;  J.  R.  Nesbitt's  balance  of 
account,  l)is  favor,  $74.80;  Materials  and  Unfinished  Work,  as  per 
Inventory,  $713;  Stock  of  Furnilure,  as  per  Inventory,  $420.86  ; 
Stock  of  Tools,  as  per  Inventory,  $302.40.  W.  S.  Drum  owes;  viz.. 
Sundry  Notes,  as  per  B.-B.,  amtg.  to  $842  ;  L.  Mclntyre  &  Co.,  bal'. 
<.l  acct.,  $134;  N.  Percy  &.  Son,  bal.  ofacct.,  $150.40.  T.  A.  Gra 
ham,  invests  in  the  business,  in  cash, $1296. 16. — 2.  Bo'tforcash  ofC. 
Vallee,  Planks,  as  per  Bill,  $151.20.— ».  Sold  B.  Miles  2  Hair  Cloth, 
Mahogany  Sofas,  at  $20.  Rec'd  froni  the  same  on  account,  in  cash, 
$120. — 4.  Sold  Mrs.  C.  Nelson,  on  acct.  ;  viz.,  18  Mahogany  Cliairs, 
Cane  Seats,  at  $1.25  ;  12  Mahogany  Chairs,  Hair-Cloth  Seats,  at  $3  ; 
4  Cherry  Dining-Tables,  at$6;''2  Maple  French  Bedsteads,  at $4.25; 

2  Maple  Low-Post  Bedsteads,  at  $2.75.-5.  Sold  P.  McGee  on  acct  , 
per  \vi!e,  2  doz.  Windsor  Chairs,  at  $12;  1  doz.  Windsor  Chairs,  for 
$15;  1  doz.  Windsor  Chairs,  for  $10;  2  Spring-Seat  Black  Walnut 
Soft\s,  at  $21.-0.  Paid  for  Wages,  per  Tune-Book,  in  cash,  $15. — 
<S.  Sold  for  cash,  2  Bureaux,  Mahogany  Veneered,  at  $22.  Paid  as 
follows:  A.  Patry,  for  repairs  of  Shop,  in  cash,  $103;  S.  Jones,  for 
Painting  Shop,  in  cash,  $44  ;  L.  Mclntyre  &  Co.,  in  full  ofacct.,  in 
cash,  $134;  lor  Glazing  2  Lights  of  Glass,  cash,  76  eta.— 9.  Rec'd 
cash  for  B.  Motley's  Note,  Drum's  favor,  $250.— Bo't  of  N.  Percy  & 
Son,  Lumber,  for  $270.  Gave  in  payment  our  Note  at  30  days,  in 
lull  of  all  acct. — Sold  E.  Miles,  per  daughter,  on  acct.,  2  Black  Wal- 
nut Footstools,  at  $1.50.— Sold  C.  T.  Renaud,  on  acct.,  6  Patent  Pivot 
Chairs  for  OlHce,  at  $5. — 11.  Sold  for  cash,  2  Arm-Ciiairs  for  Office, 
$10. — Sold  E.  Miles,  per  wife,  on  acct.,  2  Black  Walnut  Extension 
Dining-Tables,  at  $40.-13.  Sold  P.  D.  Flood,  on  acct.,  4  Children'.-^ 
High  Dining-Chairs,  Mahogany,  at  $2. — Sold  Miss  Anna  Roy,  on 
acct.;  viz.,  6  doz.  Windsor  Chairs,  at  $11  ;  2  Rocking  Chairs,  Sec- 
ond-Hand,  at  $9.— Paid  casli  for  Wages,  $75.-15.  Sold  for  cash  2 
Pints  of  Varnish,  $1. — E.  Miles  assumes  P.  McGee's  account,  trans- 
ferred to  him,  for  $91.— 16.  Bought  of  L.  Mclntyre  &  Co.,  Paints, 
Varnish,  Brushes,  etc.,  as  per  Bill,  amtg.  to  $350.52.  Paid  to  thenik 
ca-h,  in  part,  $100. — 17-   Kecoive<l  f .  r  Staining  Cupl)oard,  in  cash, 
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$l-50.— 18.  Sola  P.  D.  Flood,  on  acct.,  2  Black  VValimt  BookCa^e^, 
at$l5.— Sold  for  cash,   2  Reclinino;  Cluiir.s   at  $25.— lO.  Sold  t'.  r 
cash  2  Ottomans,  at  $7. — Sold  E.   Miles,  per  son,  on  account,  2  Hat- 
Stands,  Mahogany  Veneered,  at  $10. — 20.   P.   D.  Flood  owes  us  tir 
Varnishing  1  Table,  $1.— Sold  for  Cash    I  French  Bedstead,  iiir.l=*- 
Eye  Maple,  $9.— Paid  cash  for  Wages,  per  Time-Book, $70.24.— 22. 
Sold  for  Steamboat  Aurora;  viz.,  6  Mahogany  Sofas,  at $15;  4  Tete- 
a-Tetes,  at  $16;   2  Rocking  Chairs,  at  $12;  8  Arm  Chairs,  at  $8;   4 
doz.  Chairs,  at  $80 ;   28   Cherry  Wash-Stands,   at  $2  :   28   Looking- 
Glasses,  at  $2.    Rec'd  cash   in  part  payment,  $H00. — Paid  cash  for 
Drum's  Note,  F.  Walter's  favor.     Face  of  the  Note,  $400.     Discount 
from  date,  to  Dec.  6th,  amounts  to  $3.— 2:i.  Paid  W.  S.  Drum  on 
acct.,  in  casli,  $20. — Bo't  of  J.  King,  on  accourit.  Lumber,  per  Bill, 
$192.80.-24.  Paid  cash  as  follows  T  Bill  of  Varnish,  $27;  Gas  Bill, 
$28.50;  Drayage  of  Furniture,  $1.-26.  Sold  E.  Miles,  per  wifc,  on 
acct.,  2  Mahogany  Bureaux,  with  Glass,  at  $25.-27.  Paid  cash  for 
Wages,  as  per  Time-Book,   $73.30.-29.  Sold  tor  cash  ;  viz.,  4  Ma- 
hogany  Rocking   Chairs,   Plush  covered,   at  $12.50;  2   Birds'-Eye 
Maple  French  Bedsteads,  at  $9  ;  2  doz.  Cane-Seat  Walnut  Chairs,  at 
$24;  2  doz.  Child's  Hi-h   Chairs,  at  $1.25;  2  doz.  Child's  Rocking 
Chairs,  at  $1.25.— Paid  cashasfollows:  for  Bill  of  Veneering,  $51.20 ; 
to  T.  A.  Graham,  on  acct.,  $50  ;  for  Repairs  of  Lock,   50  cts.— Sold 
to  Miss  Anna  Roy,  on  acct.,  1  Mahogany  Bureau,  $38. — JJO.  Said 
P.  D.  Flood,  on  acct.,  2  Black  Walnut  Centre  Tables,  at  $15.  Miss 
Anna  Roy  ha-s  returned  the  Mahogany  Bureau  sold  her  on  the  2'Jth 
instant,  because  it  waa  too  large  for  the  room,  anit.  ^3S. — KecM  of 
E.  Miles  SLA  follows:  his  Note  at  60  day.s  for  $150,  and  cash  to  bal. 
acct.,  $125.50.-31.  Rec'd  cash  for  Repairing  Tables  and  Chairs,  $.^. 
— Paid  cash  for  Rent  of  Shop,  $80;  for  Wages,  as  per  Time-Book, 
$78.50. 


The  Stock  of  turniture  on  hand  am'ts,     per  Inv^  Book.,  to  $1553.50 

••        ••  Materials  and  untinishei-work,   ••         ''        "       479.58 

'•  toolsi,  depreciated  by  use  "         "         *'       283.90 

Tiie-aniount  of  Bills  Rec.  in  possession  of  the  tirnv^per  B.  B*  -600.00 

'•       ••        '<  Bills  Payablo-outstandmg,  '    ''         »•     862.40 


The  Firm's  net  capital  is  $3083.52y-4md  its  net  ^aiti,  $j6L20  of 
'nrhich  -i,  $280-,60  for  each  partner. 


HINTS  AS  TO  RESOURCES  AND  LIABILITIES. 

The  terms  resources  and  liabilities  are  used  extensively  in  this  trea- 
tise, and  their  importance  in  properly  defining  the  condition  of  the 
business  has  been  forcibly  set  before  the  student.  He  has  been  tauglit 
that  certain  Ledger  Accounts  are  used  to  show  resources,  and  certain 
others  to  show  liabilities,   and  that  the  correspondence  between  the 
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Tesources  an<l  liabilities  thus  shown  must  agree  in  a  certain  sen<-e, 
uith  the  accounts  showino;  gains  and  losses.  Any  careful  observer. 
Ijowever,  must  be  aware  that  all  classes  of  resotirces  are  not  equally 
valuable:  and  that,  in  the  course  of  trade,  persons  uiay  become  in 
debted  to  us  both  on  note  and  account  who  will  never  pay;  there- 
source  thus  represented  beins;  absolutely  valueless.  In  estimating  the 
condition  of  a  concern,  therefore,  it  is  well  to  know  whether  the  books 
are  truthjal ;  that  is  whether  the  resources  exhibited  on  their  pages 
are  absolute  or  fictitious.  The  liabilities  are  always  presumed  to  be 
genuine.)  The  importance  of  this  precaution  will  be  apparent  when 
we  consider  thrtt  all  gains  in  business,  as  shown  by  representative  ac- 
counts, are  predicated  upon  the  integrity  of  the  resources.  For  instance, 
suppose  we  sell  A,  $800  worth  of  Merchandise,  and  take  his  note  ihr 
it.  In  recording  the  transaction,  we  credit  Merchandise,  and  debit 
Bills^leceivable.  In  estimating  our  gains  and  losses,  we,  of  cours. 
include  among  the  proceeds  of  Mercliandise  this  amount,  which  adii< 
$800  to  our  gains.  Our  Merchandise  account  is  clo>^ed,  and  the  result 
tlnds  its  way  into  the  Loss  and  Gain  account,  thus  having  an  impi*r 
tant  bearing  upon  the  apparent  prosperity  of  the  business.  But  sup- 
pose this  note  should  prove  worthless.  It  is  now  evident  that  the  $8uu 
credited  to  Merchandise  account  was  not  a  leiritimate  product,  and 
tliat  all  gains  predicated  upon  it  are  necessarily  ticlitious.  But  there 
are  other  resources  represented  in  the  Ledger,  the  exact  value  of  whicii 
is  uncertain, — they  may  be  worth  their  face,  or  half  of  it,  or  nothing. 
IIow  shall  they  be  treated  in  a  general  exposition  of  aflairs?  Shoul  I 
we  coni^ii^r  them  all  valueless,  and  close  them  into  Loss  and  Gain, 
liie  epror  may  be  as  great  as  to  permit  them  to  remain  and  represent 
actifal  w^orth.  The  most  approved  method  of  disposing  of  this  class 
of  accounts,  is  to  permit  them  to  remain  upon  the  Ledger,  but  to  neu- 
tralize their  effect  by  opening  an  account  showing  fictitious  liabilities 
of  the  same  account.  An  appropriate  title  for  this  account  is  "  Sus- 
]>ense."  When  therefore  doubtful  resources  exist  on  our  Ledger,  a»id 
we  do  not  wish  to  represent  anything  more  than  actual  gains,  the 
process  should  be  to  debit  Loss  and  Gain,  and  credit  ''Suspense" 
with  the  amount  of  the  doubtful  resources.  If  any  of  these  are  after 
wards  paid,  or  their  value  becomes  tangible,  it  is  very  easy  to  restore 
them  by  debiting  Suspense  and  crediting  Loss  and  Gain.  This  method 
is  far  preferable  to  the  more  usual  one  of  dosing  up  all  doubtful  ac- 
count into  Suspense.  The  Suspense  account  in  the  latter  case  would 
represent  either  a  loss  or  a  resource.  If  a  loss  the  amount  may  as 
Avell  go  at  once  to  the  Loss  and  Gain  account;  and  if  a  resource,  it 
had  much  better  remain  under  its  own  more  appropriate  title.  But 
the  chief  objection  to  this  course  would  be  the  exhibitng  ot  accounts 
as  closed,  which  are  yet  owing  and  may  be  paid.  If  Mr.  A,  for  in- 
stance, whom  we  thus  coiftider  doubtful,  should  desire  to  see  his  ac- 
count in  our  Ledger,  that  lie  may  pay  it,  it  might  be  awkward  to 
inform  him  that,  having  considered  his  account  worthless  we  had 
carried  it  into  Loss  and  Gain.  He  might  not  desire  to  change  our 
estimate  of  the  value  of  his  indebtedness. 
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